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Thyroid fine-needle aspiration biopsy (FNAB) is 
the most valuable, accurate, and inexpensive method 
for patients with thyroid nodules (1-3). Most biopsies 
are adequate for cytological diagnosis. However, 2%–
18% of these biopsies are reported as nondiagnostic, 
and of these nondiagnostic biopsies, 1%–4% include 
the risk of malignancy (4). The American Thyroid As-
sociation and Bethesda System for Reporting Thyroid 
Cytopathology suggest performing an ultrasound-
guided repeat FNAB. However, the second FNAB may 
also yield an inadequate result. Thus, the manage-
ment of these cases is essentially determined accord-
ing to the malignancy risks they include (5, 6). The 
aim of this study was to investigate the risk of ma-
lignancy in patients whose FNAB results were inter-
preted as nondiagnostic two times or more and who 
had undergone a surgical treatment.

MATERIAL AND METHODS

Data obtained from digital records and patient 
files of 171 patients who had previously undergone 
a surgical treatment were included in this retrospec-
tive study. Thyroid nodules from these patients were 
initially evaluated using an Esaote color Dopler ultra-
sound (USG) (model: 796FDII; MAG Technology Co, 
Ltd, Yung-ho City, Taipei, Taiwan) and a superficial 
probe (model no: LA523 13-4, 5.5-12.5 Mhz). For re-
peat FNAB, a General Electric Logiq Pro 200 (model no: 
2270968; GE Healthcare Korea, Seongnam-si, Gyeong-
gi-do, Korea) and a 5.5- to 7.5-MHz probe were used. 
Biopsy was performed using a 25G needle attached to 
a 10-mL syringe. All statistical analyses in this study 
were performed using SPSS (Windows 15,0) statistical 
package program.  A chi-square test was used for cat-
egorical variables. P values were compared with 0.05 
value and examined with the 95% confidence level. 
Independent samples were analyzed using the t test.
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aimed to investigate the predictive factors for malignancy. 
 The study included 171 patients whose FNAB results were interpreted as nondiagnostic twice or more and who had previously 

undergone a surgical treatment. Patients were evaluated in terms of demographic characteristics; serum thyroglobulin, anti-
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RESULTS
Of the 171 patients included in the study, 45 

(26.3%) were malignant whereas 126 (73.7%) were 
benign. Further, 125 patients (73.1%) were female and 
46 (26.9%) were male. The average age of the patients 
was 50.63 years. No significant difference was found 
between malignant and benign results in terms of 
age and sex (Table 1). When the preoperative thyro-
globulin, anti-thyroglobulin (anti-TG), and anti-thyroid 
peroxidase levels were assessed, significant differ-
ences were observed between the groups in terms of 
anti-thyroglobulin level (Table 2). No difference was 
noted between the groups in terms of nodule diam-
eter (Table 3). When ultrasonographic characteristics 
of the nodule were analyzed, no difference was found 
between malignant and benign groups in terms of sol-
id, cystic, mixed, isoechogenicity, hyperechogenicity, 
halo formation, irregular margin, and microcalcifica-
tion features of the nodule. However, a significant cor-

relation was observed between malignancy and hy-
poechogenicity characteristics of the nodule (Tables 
4 and 5). 

DISCUSSION 
In a thyroid nodule, malignancy is more probable 

in the presence of ultrasonographic features such as 
hypoechogenity, increased vascularization, marginal 
irregularity, presence of microcalcification, absence 
of halo, and nodule height being greater than the 
transverse dimension (7, 8). FNAB plays a critical role 
in assessing these patients and has reduced the rate 
of unnecessary surgical procedures (9). It is superior 
in managing thyroid nodules compared with other 
diagnostic instruments due to its 93% sensitivity, 
95.1% specificity, 88.9% positive predictive value, and 
96.5% negative predictive value (10). Cases shown to 
be benign through FNBA are generally managed us-

 Table 1 Analysis of age and sex results

Total cases Benign Malign P value

Gender Female: 125 93 (74.4) 32 (25.06) 0.726

Male: 46 33 (71.7) 13 (28.3)

Age 171 Average: 50.10 Average: 51.16 0.637

 Table 2 Assessment in terms of thyroglobulin (TG), anti-thyroglobulin (anti-TG), and antithyroid peroxidase level (anti-TPO)

Parameter Total cases Average P value

TG Benign 95 78.44 ng/ml
0.634

Malign 25 77.36 ng/ml

Anti-TG Benign 120 78.38 IU/ml
0.022

Malign 41 27.37 IU/ml

Anti-TPO Benign 123 47.71 IU/ml
0.282

Malign 43 65.02 IU/ml

 Table 3 Description of nodule diameter

Total cases Mean (mm) P value

Diameter of nodule

Benign: 126 20.76
0.557

Malign: 45 17.36
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ing medical methods, while those determined to be 
neoplastic or malignant are treated surgically (11). 
However, currently, no consensus exists regarding the 
management of cases reported to be nondiagnostic 
due to the lack of adequate cellular component and of 
the cases reported as indeterminate for neoplasm due 
to overlapping cytological features between benign 
and neoplastic thyroid lesions (5, 12). According to the 
algorithm of the American Thyroid Association (ATA) 
regarding thyroid nodules, repeat FNA accompanied 
by ultrasound is strongly recommended for cases 
initially interpreted to be nondiagnostic, resulting in 
higher ratios of diagnoses. Although these rates are 
75% in solid nodules and 50% in cystic nodules (13), 
still a small number of patients (7%) are interpreted as 
nondiagnostic after repeat FNAB, with their nodules 

being determined as malignant using surgical proce-
dures (14). A third attempt at FNAB in these cases is 
less likely to be diagnostic. FNAB reported as nondiag-
nostic for the second time is the point at which clini-
cians are faced with a dilemma (13). Clinicians must 
decide, as indicated by the ATA criteria, whether to 
continue with close observation or surgical resection 
for partially cystic nodules, or, if the nodule presents 
as sold, opt for surgery.

Moon et al. attempted to determine the param-
eters indicating malignancy by using data from 104 
patients whose second FNA results were reported to 
be nondiagnostic (15). They found the malignancy 
rate for solid and cystic nodules to be 13% and 8.6% 
respectively. They also found that the irregular mar-
gin feature occurred more frequently in malignant 

 Table 4 Radiological examination of the nodule with echogenicity, halo formation, border irregularity, and microcalcification

Total cases Benign Malign P Value

Isohypoechogenıcıty

Absent: 106 77 (72.7%) 29 (27.3%)

0.635Presence: 65 49 (75.3%) 16 (24.7%)

Isoechogenıcıty

Absent:83 57 (68.6%) 26 (31.4%)

0.129Presence: 88 69 (78.4%) 19 (21.6%)

Hypoechogenıcıty

Absent: 153 120 (78.5%) 33 (21.5%)

0.000Presence: 18 6 (23.4%) 12 (66.6%)

Hyperechogenıcıty

Absent:170 125 (73.5%) 45 (26.5%)

-Presence: 1 1 (100%) 0

Halo Formatıon

Absent: 118 92 (78%) 26 (22%)

0.058Presence: 53 34 (64.1%) 19 (35.9%)

Border Irregularıty

Absent: 81 56 (69.1%) 25 (30.9%)

0.200Presence: 90 70 (77.7%) 20 (22.3%)

Halo Formatıon

Absent: 115 80(69.6%) 35 (30.4%)

0.080Presence: 56 46(82.1%) 10 (17.9%)

 Table 5 Description of ultrasonographic features of nodules

Total cases Benign Malign P value

Solid 62 44 (70.9%) 18 (29.1%) 0.660

Cystic 6 5 (83.3%) 1 (16.7 %) 0.585

Mix 103 77 (74.7%) 26 (25.3 %) 0.283
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nodules, while no significant difference was found 
in terms of hypoechogenicity and microcalcification 
between malign and benign nodules. Based on these 
results, the authors asserted that it is diagnostically 
more preferable to perform a combined assessment, 
rather than evaluating suspicious ultrasound findings 
per se. They also determined that cases with one or 
more suspicious findings (irregular margin, hypoecho-
genicity, and microcalcification) compared with cases 
without any suspicious findings had a malignancy 
risk of 25.7% and 4.3%, respectively.  Therefore, they 
stated that surgical treatment should be considered 
for cases with suspicious ultrasonography findings 
and defined as nondiagnostic for the second time. 
This was corroborated by Rosario et al. who evaluated 
158 patients whose second FNAB results were nondi-
agnostic. They stated that the parameter of suspicious 
ultrasound findings could be defined as a predictive 
factor in terms of malignancy in patients with a nondi-
agnostic repeat FNA result and that patients reported 
to have this factor should be surgically treated (16).

In the present study, a significant inverse relation-
ship was found between anti-thyroglobulin levels and 
malignancy. This level was determined to be lower in 
malign patients. Thus, anti-thyroglobulin levels can 
guide the treatment of these patients.  This result is 
particularly important for patients with thyroiditis 
because these patients have high anti-thyroglobulin 
levels, and it is difficult to distinguish whether FNAB of 
these patients is malign or benign. In this study, ma-
lign and benign patients were compared in terms of 
the diameter of nodules, and no difference between 
these two groups was determined. Patients were also 
separately evaluated based on whether their nodule 
structures were solid, cystic, or mixed. Once again, 
no significant difference was found in these three 
parameters and malignancy. Isoechogenicity, isohy-
poechogenicity, hypoechogenicity, and hyperecho-
genicity were evaluated as patterns of echogenicity. 
Among these, a significant relationship was deter-
mined between hypoechogenicity and malignancy. 
Accordingly, hypoechogenicity may be a surgical cri-
terion per se in patients whose second FNAB results 
are nondiagnostic. However, the present study had 
some restrictions. Patients whose FNAB results were 
reported as nondiagnostic at least two times and only 

those who had undergone surgical treatment were in-
cluded in this study. Also, some patients did not have 
surgical intervention but were closely monitored and 
their third FNAB results were reported as benign. Not 
including these types of patients into this study and 
performing evaluation retrospectively could be de-
fined as a limitation. Prospective studies should also 
be conducted by evaluating both patients who have 
had surgery and those who have not.

In conclusion, although a significant difference 
was found between malignant and benign groups in 
terms of serum anti-thyroglobulin level and hypoecho-
genicity, no significant difference was observed be-
tween these groups in terms of age, sex, hormones, 
and other parameters of USG. Since the probability 
of malignancy was greater for patients who had low 
levels of anti-TG and hypoechoic nodules on ultraso-
nography, surgical treatment should strongly be rec-
ommended. It can therefore be concluded that these 
two parameters can be used as predictive factors for 
patients whose FNAB results have been nondiagnostic 
two or more times.
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