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INTRODUCTION
Fine needle aspiration (FNA) of thyroid nodules is the initial 

diagnostic test, establishing whether these lesions are benign or 
malignant. Preoperative FNA in thyroid benign nodules reduced 
unnecessary surgery. According to reports, the sensitivity and 
specificity on FNA were 50%–90% [1-3]. However, cytology has 

limitations; accuracy is lower in atypia nodule and in follicular 
neoplasm [4,5]. In particular, the final pathology of atypical 
nodules on thyroid FNAs was malignant in 6%–48% of cases 
[6,7]. Other clinical factors should be considered because it 
is difficult to determine whether the atypia seen in cytology 
is benign or malignant. Clinical predictors (nodule size, sex, 
and age), immunohistochemical markers (HBME, galectin-3), 

Received September 16, 2013, Revised November 20, 2013, Accepted 
December 4, 2013

Corresponding Author: Min Ho Park
Department of Surgery, Chonnam National University Medical School, 160 
Baekseo-ro, Dong-gu, Gwangju 501-746, Korea
Tel: +82-61-379-7646, Fax: +82-61-379-7661
E-mail: mhpark@chonnam.ac.kr

Copyright ⓒ 2014, the Korean Surgical Society

cc  Annals of Surgical Treatment and Research is an Open Access Journal. All 
articles are distributed under the terms of the Creative Commons Attribution Non-
Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) which 
permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

Purpose: This study was performed to analyze the surgical pathology results of the “atypia of undetermined significance” 
(AUS) category from thyroid fine needle aspiration (FNA) and to describe the characteristics to distinguish a malignant 
from a benign nodule.
Methods: A retrospective analysis was done on 116 patients who underwent thyroid surgery from December 2008 to 
December 2012, following a diagnosis of AUS from preoperative thyroid FNA. We investigated the age, gender, size and site 
of the nodules, ultrasonographic criteria, cytological features, the number of atypia results after repeated FNAs, surgical 
method, and final pathologic results.
Results: Sixty-five out of 116 patients underwent total thyroidectomy and the rest had partial thyroidectomy. The final 
pathologic results were 41 malignancies (35.3%) and 75 benign diseases (64.7%). AUS was divided into group 1: ‘cannot 
rule out malignancy’ or group 2: ‘cannot rule out follicular neoplasm’. After surgery, group 1 revealed papillary thyroid 
cancer in most cases and group 2 revealed follicular adenoma in most cases. Age over 40 years, ultrasonographic findings 
suggestive of malignancy, more than 2 results of atypia from repeated FNAs and nodules less than 2 centimeters were risk 
factors for malignancy on univariate analysis. Multivariate analysis showed that ultrasonographic findings suggestive of 
malignancy was a significant risk factor for malignancy.
Conclusion: For proper evaluation of the risk for malignancy in thyroid AUS patients, the ultrasonographic criteria should 
be considered along with other clinicopathological findings such as age, nodule size, number of atypia, cytologic features.
[Ann Surg Treat Res 2014;86(3):109-114]
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molecular analysis (BRAF, PAX-8/PPAR rearrangement), 
ultrasonography (malignant criteria or elastography) and FDG-
PET have been assessed as potential predictors of malignancy, 
but none of these were shown to be specific [8-11].

The Bethesda six-category diagnostic scheme consisted of 
benign, atypia of undetermined significance (AUS), suspicious 
for follicular neoplasm, suspicious for malignancy, malignant, 
and unsatisfactory [12]. An important aspect of this system is 
that each diagnostic category is associated with relative risk of 
malignancy.

This study was done to analyze the pathological results of the 
AUS category and to find out the risk factors of malignancy.

METHODS 
One hundred sixteen patients underwent thyroid surgery 

due to AUS from preoperative FNA between December 2008 
and December 2012. The indications of surgery for AUS 
patients were suspicious findings on clinical or radiologic 
evaluation, repeated atypia results from FNA, patients’ willing 
to undergo surgery due to the fear of malignancy or diagnostic 
confirmation. We retrospectively reviewed patients' medical 
records and other clinicopathologic data after obtaining 
approval from our Institutional Review Board. All patients 
underwent thyroid function tests and ultrasonography for 
the initial staging work-up before their surgery and were 
followed-up with computed tomography as necessary. In all 
patients, ethanol-fixed Papanicolaou-stained direct smears were 
performed under ultrasound guidance, using 24-gauge needles. 
FNA was analyzed according to the Bethesda classification, 
and an AUS result is given when the cytologic findings are not 
convincingly benign, yet the degree of cellular or architectural 
atypia is not sufficient for an interpretation of “follicular 
neoplasm” or “suspicious for malignancy” [13]. Patients were 
excluded from the study if they had follow-up FNA with the 
diagnosis of follicular neoplasm or suspicious for malignancy 
that did require further surgery.

Clinicopathologic data included age, sex, the size and site 
of the nodules, ultrasonographic criteria, cytological features, 
the number of atypia results after repeated FNAs, surgical 
method and final pathologic results. Ultrasonographic 
criteria for malignancy include any of following findings; 
hypoechogenecity, irregular border, calcification, increasing 
size, and abnormality of vasculature.

AUS was divided into two groups as follows: ‘cannot rule out 
malignancy’ (group 1) or ‘cannot rule out follicular neoplasm’ 
(group 2). The cytology of AUS group 1 has a minor population 
of atypical cells showing nuclear enlargement, pleomorphism, 
abnormal chromatin and prominent nucleoli in a benign-
appearing sample (especially in patients with chronic thyroiditis 
or adenomatous goiter), but the degree of atypia is insufficient 
for the general category of “suspicious for malignancy”. The 
AUS group 2 shows prominent population of microfollicles 
in a sparsely cellular aspirate with scant colloid that does not 
otherwise fulfill the criteria for “follicular neoplasm/suspicious 
for follicular neoplasm”.

Statistical significance between subgroups was determined 
using chi-square test and Student t-test. A P-value less than 0.05 
was considered significant. Statistical analysis was performed 
using PASW ver. 18.0 (SPSS Inc., Chicago, IL, USA). Logistic 
regression analysis was performed to evaluate the risk factors 
for the presence of malignancy.

RESULTS
The mean age of the study population was 46 years, ranging 

from 14 to 76 years old. The study group consisted of 91 females 
and 25 males (3.6:1). Total thyroidectomy was performed in 65 
of the 116 patients and partial thyroidectomy in remaining 51 
patients. Among the 51 patients who had partial thyroidectomy, 
15 had a malignant tumor and completion thyroidectomy was 
later performed in 6 patients. The remaining 9 patients had no 
recurrences upon follow-up (Fig. 1). 

Among the 116 cases, 41 (35.3%) had final diagnosis of 

Fig. 1. Summary of surgical out­
come in AUS patients.
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malignancy and 75 (64.7%) had benign lesions. Of the 41 
patients who had histologically confirmed thyroid cancer, 25 
were papillary carcinoma, 8 had follicular variant of papillary 
carcinoma, 5 had follicular carcinoma, 2 had medullary 
carcinoma, and 1 was poorly differentiated carcinoma. Of the 75 
benign lesions, nodular hyperplasia was present in 40 patients, 
30 had follicular adenoma, 2 had Hürthle cell adenoma, 2 had 
Hashimoto’s thyroiditis, and 1 had Riedel’s thyroiditis. AUS was 
divided into ‘cannot rule out malignancy’ (group 1) or ‘cannot 
rule out follicular neoplasm’ (group 2) (Table 1). The most 
common malignant pathology in group 1 was papillary thyroid 
cancer (36.4%), whereas the most common benign pathology 
was nodular hyperplasia (34.5%). In group 2, the most common 
malignant pathology was papillary thyroid cancer (8.2%) and 
follicular variant papillary thyroid cancer (8.2%), whereas the 
most common benign pathology was follicular adenoma (37.7%). 

A comparison of age, sex, tumor size, site, sonographic 
criteria, and results of final histology from patients with benign 
or malignant lesion are detailed in Table 2. Univariate analysis 
showed no differences between the benign and malignant 
groups by sex, tumor site, and operation type. The average age 
of patients with malignant tumors (49.8 ± 13.2) was older than 
in those with benign diseases (43.4 ± 15.1) (P = 0.023). The 
malignant nodules (mean size, 1.72 ± 1.22 cm) were smaller 
than the benign nodules (mean size, 2.47 ± 1.47 cm) (P = 0.006). 
The malignancy rate was 5.3% in patients without sonographic 
criteria for malignancy. If one of the sonographic malignant 
features is present, the risk of malignancy is 40.4%; if two are 
present, the risk of malignancy is 66.7% (P < 0.005, likelihood 
ratio test). The risk of malignancy was higher in patients with 
more than 2 results of atypia from repeated FNAs (51.9%, 14 
of 27 patients) in comparison with patients with only 1 result 
of atypia from repeated FNAs (30.3%, 27 of 89 patients) (P = 
0.041). There were significantly more malignant tumors among 
patients in group 1 than in group 2 (47.3% vs. 24.6%, P = 0.011). 

Age over 40 years, ultrasonographic findings suggestive 
of malignancy, more than 2 results of atypia from repeated 
FNAs and nodules less than 2 centimeters were statistically 
significant risk factors of malignancy on univariate analysis. 

Multivariate analysis showed that ultrasonographic findings 
suggestive of malignancy was a significant risk factor of 
malignancy (Table 3).

Young Jae Ryu, et al: Atypia of undetermined significance: risk factors for malignancy

Table 1. Result of pathologic diagnosis according to fine needle aspiration cytology groups

Cytology group
Surgical pathology, n (%)

Total, n (%)
FA FTC HA HT MTC NH PDTC PTC PTCFV RT

Group 1 7 (12.7) 3 (5.5) 0 (0) 2 (3.6) 0 (0) 19 (34.5) 0 (0) 20 (36.4) 3 (5.5) 1 (1.8) 55 (100)
Group 2 23 (37.7) 2 (3.3) 2 (3.3) 0 (0) 2 (3.3) 21 (34.4) 1 (1.6) 5 (8.2) 5 (8.2) 0 (0) 61 (100)
Total 30 (25.9) 5 (4.3) 2 (1.7) 2 (1.7) 2 (1.7) 40 (34.5) 1 (0.9) 25 (21.6) 8 (6.9) 1 (0.9) 116 (100)

Group 1, cannot rule out malignancy; Group 2, cannot rule out follicular neoplasm; FA, follicular adenoma; FTC, follicular thyroid 
cancer; HA, Hürthle cell adenoma; HT, Hashimoto’s thyroiditis; MTC, medullary thyroid cancer; NH, nodular hyperplasia; PDTC, 
poorly differentiated thyroid cancer; PTC, Papillary thyroid cancer; PTCFV, follicular variant papillary thyroid cancer; RT, Riedel’s 
thyroiditis.

Table 2. Clinicopathologic characteristics and risk factors 
for malignancy in AUS patients

Characteristic Benign Malignancy Total P-value

Sex 0.307
   Female 61 (67.0) 30 (33.0) 91
   Male 14 (56.0) 11 (44.0) 25
Age (yr) 0.013
   <40 36 (78.3) 10 (21.7) 46
   ≥40 39 (55.7) 31 (44.3) 70
   Mean ± SD 43.4 ± 15.1 49.8 ± 13.2 0.023
Tumor size (cm) 0.034
   <2 34 (55.7) 27 (44.3) 61
   ≥2 41 (74.5) 14 (25.5) 55
   Mean ± SD 2.47 ± 1.47 1.72 ± 1.22 0.006
Tumor site 0.703
   Unilateral 43 (66.2) 22 (33.8) 65
   Bilateral 32 (62.7) 19 (37.3) 51
US criteria <0.005
   Benign 35 (94.6) 2 (5.3) 37
   Suspicious = 1 31 (59.6) 21 (40.4) 52
   Suspicious ≥ 2 9 (33.3) 18 (66.7) 27
No. of atypia 0.041
   1 62 (69.7) 27 (30.3) 89
   ≥2 13 (48.1) 14 (51.9) 27
Cytology 0.011
   Group 1 29 (52.7) 26 (47.3) 55
   Group 2 46 (75.4) 15 (24.6) 61
Thyroidectomy 0.295
   Total 39 (60.0) 26 (40.0) 65
   Partial 36 (70.6) 15 (29.4) 51

Values are presented as number (%) unless otherwise indicated.
AUS, atypia of undetermined significance; SD, standard 
deviation; US, ultrasonography; Group 1, cannot rule out 
malignancy; Group 2, cannot rule out follicular neoplasm.
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DISCUSSION
FNA is an accurate method for diagnosing a thyroid nodule. 

FNA has a sensitivity of around 61.8%–98.4% and a specificity 
of approximately 71.4%–100% [3,14,15]. However, the predictive 
value of atypia on cytology for a malignancy is not known. 
Previous studies found that 20% of AUS presenting in the 
thyroid nodule were diagnosed using FNA and 15% to 47% of 
these thyroid nodules cases were later histologically proved to 
have a malignancy [16-18].

Atypia in the thyroid presents clinicians with a diagnostic 
dilemma. Several clinicians have closely examined their 
patients presenting with atypia in the thyroid in an attempt to 
elucidate some clinical features that might determine whether 
patients should be observed or should undergo surgery [19]. 
This study analyzed the pathological results of 116 patients who 
underwent thyroid surgery due to AUS from preoperative FNA 
to define the characteristics that may help in distinguishing 
malignant from benign nodules.

In this study, among the 116 patients, 41 (35.3%) had 
malignant tumor. This malignancy rate is similar with that of 
follicular neoplasm rather than atypia category. The reason may 
be that clinicians select patients for surgery by considering the 
cytologic findings as well as other clinical factors. According to 
our results, papillary carcinoma is the most common malignant 
type (n = 25) after surgery. Some authors found that papillary 
carcinoma and follicular neoplasm rates were similar, or that 
follicular variant of papillary carcinoma was the most common 
type [10,20,21].

Male gender was associated with malignancy by some 
studies [8,9] but other studies reported no significant difference 
in the rate of malignancy between the sexes [10,11,22]. We 
found no significant difference in the incidence of malignant 
thyroid tumor between male and female patients. Some reports 
have suggested that a significant predictor of malignancy 
was the age of patient [8,18,23,24]. However, other studies 
showed that age was not associated with an increased risk 
of malignancy [10,11,21]. In the present study, older age (≥40 
years) is associated with an increased risk of malignancy. But 

no significant difference was seen after multivariate analysis. 
This result may be due to patient selection bias that surgeons 
consider age as a risk of malignancy when they decide the 
surgery.

In some studies, the risk of malignancy has been shown to 
increase with nodule size. Sippel et al. [21] showed that tumor 
size was associated with an increased risk of malignancy but 
McHenry at al. [25] found no significant difference in size 
between benign and malignant thyroid nodules. We grouped 
the thyroid nodules into size categories in 2 cm increments 
and malignancy was more frequently found in patients with a 
nodule <2 cm than in patients with a nodule ≥2 cm (44.3% vs. 
25.5%, P = 0.034). 

According to the Bethesda classification, AUS is defined 
as a category in which the cytomorphological findings are 
not representative of benign lesion such as a hyperplastic/
adenomatoid nodule, yet the degree of cellular or architectural 
atypia is not sufficient for an interpretation of “follicular 
neoplasm” or “suspicious for malignancy”. The risk for 
malignancy in this category is approximately 5%–15% [12]. In 
the present study, there were more malignant tumors among 
patients in group 1 than in group 2 (47.3% vs. 24.6%, P = 0.011). 
We did not analyze factors associated with the pathologist, 
although results of FNA are pathologist dependent. Therefore, 
there is no significant differences compared with the findings 
of ultrasound (Table 3).

According to the NCI conference guideline, atypia categories 
can benefit from repeat aspiration or correlation with clinical 
and radiological findings [12]. Nayar and Ivanovic [26] have 
published their experience with the above guideline. Among 
follicular lesions, follow-up FNA was performed in 31%, of which 
58% had surgery and 12% were malignant. This is similar to 
the outcome of follicular neoplasm, supporting that surgery is 
justified in this subgroup. In our current study, among those 
with repeat AUS diagnosis on follow-up FNA, of which 27 had 
surgery and 14 (51.9%) were diagnosed with malignancy (Table 2).

Radiological correlation may be helpful in improving the 
positive predictive value of the AUS category. A previous 
study reported that the sonographic findings of malignant 

Table 3. Multivariate analysis of variables predicting the malignancy

Variable Hazard ratio
Risk ratio (95% CI)

P-value
Lower Upper

Tumor size (<2 cm vs. ≥2 cm) 1.135 0.420 3.071 0.803
No. of atypia (≥ 2 vs. 1) 1.513 0.512 4.472 0.454
Cytology group (1 vs. 2) 1.342 0.458 3.935 0.592
Age (≥40 yr vs. <40 yr) 2.618 0.935 7.328 0.067
US criteria (suspicious = 1 vs. benign) 10.758 2.257 51.271 0.003
US criteria (suspicious ≥ 2 vs. benign) 30.211 5.469 166.889 <0.001

CI, confidence interval; US, ultrasonography; Group 1, cannot rule out malignancy; Group 2, cannot rule out follicular neoplasm.
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thyroid nodule include hypoechogenicity, irregular borders, 
calcifications, abnormalities of vasculature and increasing 
size [3]. In this study, the malignancy rate was 5.3% in 
patients without sonographic criteria for malignancy. If one 
of the sonographic malignant feature is present, the risk of 
malignancy is 40.4%; if two are present, the risk of malignancy 
is 66.7% (P < 0.005, likelihood ratio test). The presence of 
sonographic malignant features have been shown to be 
associated with an increased risk of malignancy on multivariate 
analysis.

On the basis of our study, the risk of malignancy is 35.3% 
among cases with AUS on thyroid FNA. However, if the 

ultrasonographic findings did not suggest malignancy, the 
risk of malignancy is 5.3%. From the results of our study, we 
recommend that ultrasonographic criteria should be considered 
along with other clinicopathological findings such as age, 
nodule size, number of atypia, cytologic features for evaluation 
of the risk for malignancy in thyroid AUS nodule.
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