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Ultrasound-guided fine-needle aspiration of  
thyroid nodules: does the size limit its efficiency?

Li-Chang Zhong1,2*, Feng Lu1,3, Fang Ma1,2, Hui-Xiong Xu1,3, Dan-Dan Li1,3*, Le-Hang Guo1,3, Li-Ping Sun1,3

1Department of Medcial Ultrasound, Shanghai Tenth People’s Hospital, Tongji University School of Medicine, 
Shanghai 200072, China; 2Department of Medcial Ultrasound, Shanghai Sixth People’s Hospital, Shanghai 
Jiaotong University School of Medicine, Shanghai 200233, China; 3Institute of Thyroid Diseases, Tongji University 
School of Medicine, Shanghai 200072, China. *Equal contributors.

Received January 7, 2015; Accepted February 27, 2015; Epub March 1, 2015; Published March 15, 2015

Abstract: Purpose: The management criterion of thyroid nodules is to evaluate the risk of malignancy, based on 
cytological examinations. Ultrasound-guided fine-needle aspiration biopsy (US-FNAB) has a highly diagnostic value 
for thyroid nodules. The aim of this study was to compare the efficacy of US-FNAB for thyroid nodules with different 
sizes. Material and methods: From August 2013 to November 2013, 344patients with thyroid nodules who had 
undergone US-FNAB were divided into three groups, according to the largest diameter of their nodules (group A, 
≤ 5.0 mm; group B, 5.1-10.0 mm; group C, > 10.0 mm). All the nodules were subsequently verified by histology or 
follow-up findings. The accuracy, sensitivity, specificity, positive predictive value, negative predictive value of aspira-
tion cytology in each group was compared. Results: Among 344 thyroid nodules diagnosed by cytology, the cytology 
was classified as nondiagnostic or unsatisfactory for 53 (15.4%) lesions, benign for 144 (41.9%) lesions, atypia 
of undetermined significance or follicular lesion of undetermined significance for 20 (5.8%) lesions, follicular neo-
plasm or suspicious for a follicular neoplasm for 26 (7.6%) lesions, suspicious for malignancy for 36 (10.5%) lesions, 
malignant for 65 (18.9%) lesions. There were 243 benign and 101 malignant nodules confirmed by the pathologi-
cal or follow-up ultrasound. The sensitivity, specificity, accuracy, positive predictive value, and negative predictive 
value were confirmed to be 87.5% (14/16), 92.5% (37/40), 91% (51/56), 82.3% (14/17), and 94.8% (37/39) in 
group A; 92.3% (36/39), 96.9% (94/97), 95.5% (130/136), 92.3% (36/39), and 96.9% (94/97) in group B; and 
91.3% (42/46), 93.4% (99/106), 92.7% (141/152) 85.7% (42/49), and 96.1% (99/103), in group C. There were 
no statistical differences in accuracy, sensitivity, specificity, false positive accuracy, false negative rate of fine needle 
aspiration of thyroid nodules with different sizes (P > 0.05). Conclusion: US-FNAB has similar diagnostic efficacy to 
thyroid nodules with different sizes.
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Introduction

High-resolution ultrasound is generally consid-
ered as the first choice for the evaluation of thy-
roid, and the number of detected asymptomat-
ic, impalpable lesions in the gland rapidly 
increases due to its wide use [1, 2]. However, 
only 5%-15% of thyroid nodules are malignant 
[3, 4], thus it creates dilemmas in the manage-
ment of the nodules: aggressive or conserva-
tive strategies? The management criterion of 
thyroid nodules is to evaluate the risk of malig-
nancy, based on cytological examinations. 
Ultrasound-guided fine-needle aspiration biop-
sy (US-FNAB) is widely regarded as the pre-
ferred diagnostic tool in the evaluation of thy-

roid nodules with a maximal diameter larger 
than 1-1.5 cm and of nodules that are smaller 
with US features of suspicious, such as a solid 
hypo-echoic mass, taller-than-wide shape, 
irregular border, microcalcifications [5-9]. How- 
ever, thyroid FNA cytology was limited by the 
nondiagnostic results, which have been report-
ed to range from 6.4% to 33.6% [10, 11].

This retrospective study was carried out to eval-
uate whether the size can influence the efficacy 
of US-FNAB for thyroid nodules.

Materials and methods

We retrospectively reviewed 344 thyroid nod-
ules which had undergone US-FNAB from 
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August 2013 to November 2013 in our hospi-
tal. The protocol was approved by the local 
Ethics Committees and written informed con-
sent was obtained from all the patients. The 
inclusion criteria for US-FNAB evaluation of the 
thyroid nodules were as following: I) with suspi-
cious sonographic findings included solid hypo-
echoic mass, taller-than-wide shape, irregular 
border, and micro-calcifications; II) nodules 
with high risk for malignancy: patients with his-
tory of thyroid malignancy or family history of 
thyroid cancer; III) nodules with increasing size 
during follow up.

Nodules were divided into three groups accord-
ing to the largest diameter: group A, ≤ 5.0 mm; 
group B, 5.1-10.0 mm; group C, > 10.0 mm. 

US-FNA cytology procedure

Before US-FNAB, all patients routinely under-
went serial US examinations, which were per-
formed by one of three experienced operator. 

US-FNAB was performed by one of three radi-
ologists using a 9-14MHz linear array transduc-
er (Logiq E9; GE Healthcare) and a 23-gauge, 
15 cm long needle. The sample was obtained 
by the needle moving up and down for a few 
seconds only by movement of the wrist of the 
operator, mounted immediately onto a glass 
slide and placed in 95% alcohol solution. 

Cytopathological examinations

The Bethesda System for Reporting Thyroid 
Cytopathology was used as the criteria of stan-
dard sample adequacy in our study: the sample 
was defined as nondiagnostic if it did not have 
more than 6 groupings of at least 10 thyroid fol-
licular cells each [12]. 

Follow-up after FNA cytology

In our study, all the nodules that the cytological 
findings were malignant, suspicious for malig-
nancy, or indeterminate were recommended to 

Figure 1. Gray-scale images (A) show suspicious sono-
graphic finding, the diagnoses of Fine-needle aspiration 
cytology (B) and Thyroidectomy specimen (C) are Thyroid 
papillary carcinoma.
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operation, while follow-up FNAB cytology or fol-
low-up ultrasound for those with benign or non-
diagnostic cytology. Nodules showed no change 
on follow-up ultrasound after more than one 
year, were included in the benign group [13].

Statistical analysis

Results were compared with post-operative 
diagnoses and clinical follow-up findings.  
For each tested variable, such as the sensitivi-
ty, specificity, positive predictive values (PPV) 
and negative predictive values (NPV) of US- 
FNAB, SPSS 20.0 was used for statistical analy-
sis using the chi-square test, P < 0.05 was con-
sidered statistically significant.

Results

344 patients with a mean age ± standard devi-
ation, 49.8 ± 12.4 years, including 264 women 
and 80 men, were enrolled in the study. The 
final diagnoses based on pathology from sur-
gery (n = 171), repeated FNAB cytology (n = 14) 
or follow-up of over a year (n = 159), and there 
were 243 benign, 101 malignant in total. Of 56 
thyroid nodules diagnosed by cytology in group 
A, the cytology was classified as nondiagnostic 
or unsatisfactory for 10 (10/56, 17.8%) lesions, 
benign for 22 (22/56, 39.3%) lesions, atypia of 
undetermined significance or follicular lesion of 
undetermined significance for 3 (3/56, 5.3%) 
lesions, follicular neoplasm or suspicious for a 
follicular neoplasm for 4 (4/56, 7.1%) lesions, 
suspicious for malignancy for 6 (6/56, 10.7%) 
lesions, malignant for 11 (11/56, 19.6%) 
lesions. The corresponding numbers were 17 
(17/136, 12.5%), 58 (58/136, 42.6%), 12 

(12/136, 8.8%), 10 (10/136, 7.4%), 16 (16/136, 
11.7%), 23 (23/136, 16.9%), respectively, in 
group B; and 24 (24/152, 15.8%), 61 (61/152, 
40.1%), 11 (11/152, 7.2%), 7 (7/152, 4.6%), 18 
(18/152, 11.8%), and 31 (31/152, 20.4%) 
respectively, in group C (Figure 1). There were 
no significant differences in the adequacy of 
US-FNAB among groups A, B and C (chi-square 
test, all P > 0.05, Table 1). In the benign cyto-
logical results of group A, two nodules (2/56, 
3.6%) turned out to be malignant even though 
the cytology findings were benign, three nod-
ules (3/56, 5.4%) turned out to be benign for 
which the cytology findings were suspicious for 
malignancy. Three (3/136, 2.2%) and four 
(4/152, 2.6%) nodules turned out to be malig-
nant even though the cytology findings were 
benign in group B and C, while three (3/136, 
2.2%) and seven (7/152, 4.6%) nodules turned 
out to be benign for which the cytology findings 
were suspicious for malignancy, respectively 
(Table 2). 

The sensitivity, specificity, accuracy, positive 
predictive value, and negative predictive value 
were confirmed to be 87.5% (14/16), 92.5% 
(37/40), 91% (51/56), 82.3% (14/17), and 
94.8% (37/39) in group A; 92.3% (36/39), 
96.9% (94/97), 95.5% (130/136), 92.3% 
(36/39), and 96.9% (94/97) in group B; and 
91.3% (42/46), 93.4% (99/106), 92.7% 
(141/152) 85.7% (42/49), and 96.1% (99/103), 
in group C (Table 3). There were no significant 
differences in the sensitivity, the specificity,  
the positive predictive value, the negative pre-
dictive value, and the accuracy of US-FNAB 
among groups A, B and C (chi-square test, all P 
> 0.05). 

Table 1. Result of FNAB
Cytology Group A Group B Group C
I 10 (17.8%) 17 (12.5%) 24 (15.8%)
II 22 (39.3%) 58 (42.6%) 61 (40.1%)
III 3 (5.3%) 12 (8.8%) 11 (7.2%)
IV 4 (7.1%) 10 (7.4%) 7 (4.6%)
V 6 (10.7%) 16 (11.7%) 18 (11.8%)
VI 11 (19.6%) 23 (16.9%) 31 (20.4%)
Total 56 136 152
Note: The Bethesda System for Reporting Thyroid Cyto-
pathology. I, Non-diagnostic or unsatisfactory. II, Benign 
III, Atypia of undetermined significance or follicular lesion 
of undetermined significance. IV, Follicular neoplasm or 
suspicious for a follicular neoplasm. V, Suspicious for 
malignancy. VI, Malignant.

Table 2. Results of surgery or clinical diagno-
sis

Results of cytology
Final results

Malignant Benign
Group A
    Malignant 14 3
    Benign 2 37
Group B
    Malignant 36 3
    Benign 3 94
Group C
    Malignant 42 7
    Benign 4 99



The influence of size on ultrasound-guided fie-needle aspiration of thyroid nodules

3158 Int J Clin Exp Pathol 2015;8(3):3155-3159

to evaluate the thyroid nodules, even in the 
nodules less than 5 mm in maximum diameter. 
US-FNAB has similar diagnostic efficacy to thy-
roid nodules with different sizes.
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