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Summary

Purpose: This study evaluated whether the cut-offs 10 and 
15 mm can help distinguish malignant from benign nodules 
regarding three diagnostic tools: i) strain elastography (SE), 
ii) the Bethesda System for Reporting Thyroid Cytopathology 
(TBSRTC), iii) histopathology. 

Methods: From 2012 to April 2015, a retrospective analysis 
was conducted by enrolling the data of 425 consecutive eligi-
ble patients with 500 thyroid nodules. The efficacy of the nod-
ule size, as of the cut-offs, on the estimation for malignancy 
had been analysed on the basis of the three diagnostic tools.

Results: Of the 500 thyroid nodules examined, 80 (16.0%) 
were under 10 mm and 420 (84.0%) were over 10 mm in 
diameter. No significant difference was found between over 
10 mm with i) TES (Tsukuba Elasticity Score) 4 and 5, area 
under the curve (AUC) 0.531, ii) TBSRTC (The Bethesda 
System for Reporting Thyroid Cytopathology) III, IV, V, VI, 
undetermined and malignant cytology, AUC 0.517, iii) ma-
lignant histopathology, AUC 0.509. Similarly, no significance 

difference was recognized between over 15 mm with i) TES 
4 and 5, AUC 0.623, ii) undetermined and malignant cytol-
ogy, AUC 0.455, iii) malignant histopathology, AUC 0.515 by 
McNemar test. However, size over 15 mm may strengthen the 
prediction among TES 4 and 5 and malignant histopathol-
ogy, as weakens in undetermined and malignant cytology. 

Conclusions: These preliminary data of 3-year single-center 
study suggest that assignment of 10 and 15 mm as the cut-
off points of the thyroid nodules may not be predictive of 
malignancy on the basis of three diagnostic tools. Neverthe-
less, higher cut-off may corrobarate the correlation with TES 
4 and 5 and malignant histopathology while attenuation 
with TBSRTC III, IV, V, and VI, confront with the lower 
one, 10 mm.

Key words: fine-needle aspiration, Bethesda, undetermined 
cytology, thyroidectomy, thyroidology, ultrasonography, 
elastography

Introduction

 The clinical management of thyroid nodules, 
particularly with undetermined cytology remains a 
major challenge for thyroidology. The role of ultra-

sound (US) elastography in this setting is still con-
troversial [1]. The Bethesda System for Reporting 
Thyroid Cytopathology (TBSRTC), is already the 
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major, primary, and principal system for reporting 
the thyroid fine-needle aspiration (FNA) cytology 
(FNAC) worldwide, which was firstly declared in 
2007 at the National Cancer Institute (NCI) Thy-
roid Fine Needle Aspiration State of the Art and 
science Conference, Bethesda, Maryland, US. It is 
a six-tiered diagnostic system: [1] non-diagnostic, 
TBSRTC I; [2] benign, TBSRTC II; [3] Atypia of un-
determined significance/follicular lesion of unde-
termined significance (AUS/FLUS) TBSRTC III; [4] 
Follicular neoplasm/suspicious for follicular neo-
plasm, TBSRTC IV; [5] suspicious for malignancy 
(SM), TBSRTC V; [6] malignant, TBSRTC VI. The 
widely used thyroid guidelines, American Thyroid 
Association (ATA) management guidelines 2009 
[3] and also 2015 [4], have endorsed the utilization 
of TBSRTC for the assessment and interpretation 
of the thyroid cytopathology. Sonoelastography as 
firstly designed by Ophir et al [5], School of Medi-
cine, University of Texas, Houston, US, 1991, was 
utilized to advance the aptitude of diagnostic ac-
curacy for the thyroid nodules by means of the rela-
tive stiffnessσ measurements of the nodular compo-
nents with the adjacent parenchyma, comparatively. 
It is a non-invasive and recent method able to con-
tribute for differentiating benign thyroid nodules 
from malignant ones, particularly for nodules with 
suspicious US charecteristics, by using the relative 
stiffness measurement of the nodular component 
regarding the adjacent thyroid parenchyma [6].
 In the present study, we examined and evalu-
ated whether any association between the size of 
thyroid nodules of 10 mm and 15 mm, considered 
as the cut-off points, were emphasized by ATA man-
agement guideline 2015 [4], and the accuracy of 
three diagnostic tools for the thyroid malignancy: 
[1] thyroid strain elastography (SE), [2] TBSRTC for 
thyroid US-guided fine-needle aspiration (FNA), 
and [3] thyroid histopathology. 

Methods 

Study design and population

 This was a retrospective study conducted at Giresun 
University Faculty of Medicine in Turkey. A retrospec-
tive archive study was designed by enrolling the docu-
ments, SE, one-surgeon performed US-guided-FNA, and 
histopathology results, of a sum of 425 cases with 500 
thyroid nodules during February 2012 to April 2015. 
The eligible subjects were aged between 17 and 85 years 
with the thyroid nodules, diagnosed by clinical, imag-
ing, and cytologic findings. During the study period, all 
the patients were subjected to standard imaging exami-
nations with neck US (Figure 1A), Doppler US (Figure 
1B), and SE (Figure 1C), followed by thyroid US-guided 
FNA cytology and histopathology according to ATA 2009 
recommendations.

Inclusion criteria

 The cases aged 17-85 years with thyroid nodules 
who were candidates for SE, US-guided FNA and thy-
roidectomy were suitable for the study enrollment.

Exclusion criteria

 Any cases with thyroid nodule with purely cystic ap-
pearance, presence of cystic component 15%> of the nod-
ule volume, large nodule (more than 85% of thyroid lobe 
volume) in order to have sufficient reference normal tissue 
and who had history of a previous non-thyroid carcinoma.

US-guided-FNA and FNA cytology

 The cytologic samples were obtained under local 
anesthesia with Prilocaine hydrochloride, 400 mg/flacon 
for each targeted and indicated thyroid nodule as 3-8 
smears by utilizing 27-gauge fine needle (Hayat, 2 ml 
3P 27G, 0.40x50 mm, Istanbul, Turkey) by one-surgeon 
with >10 years of experience in the thyroid US-guided 
FNA and >17 years in the thyroid FNA. Currently, Moss 
et al [7] reported in a systematic review and meta-anal-
ysis that the needle biopsy of routine thyroid nodules 
should be performed with smaller needle gauges, 24-27 
G, without aspiration. We performed all the US-guided 
FNA with the smallest needle, 27 G, like in our other 
studies [8,9]. The smear materials were prepared by air 
and alcohol fixation with an implementation into 95% 
alcohol and submitted to the Department of Pathology 
for the cytopathologic evaluation with haematoxylin-
eosin (H&E), PAP, and May-Grünwald-Giemsa (MGG). 
The cytopathologic evaluations of the cases were per-
formed based on TBSRTC, a six-tiered diagnostic system, 
as: [1] TBSRTC I, non-diagnostic; [2] TBSRTC II, benign; 
[3] TBSRTC III, AUS/FLUS; [4] TBSRTC IV, FN/SFN; [5] 
TBSRTC V, SM; [6] TBSRTC VI, malignant.

Neck ultrasound and strain elastography with Tsukuba 
Elasticity Score and concordant histopathologic features

 B-mode neck US and SE were performed using 
Esaote MyLab 60, Geneva, Italy with 4-13 MHz broad-
banded linear probe by one-surgeon with >10 years of 
experience in the thyroid US and SE imaging. A quasi-
static strain imaging, SE, of axial and lateral tracking 
were characteristically implemented between each pair 
of radiofrequency (RF)-echo frames and the lateral dis-
placements were discarded leaving a sequence of axial 
displacement images. Above the gray scale imaging, the 
imaging modality exhibited real time tissue elasticity 
images on-screen presentation for each compression-
decompressin cycle with a color mapped translucent 
appearance. The elastograms were examined and sub-
sequently evaluated by using a 5-point strain, TES, also 
known as Itoh-Score [10] or Elasto-Score, as: i) TES 1, 
Mostly green-coded lesions with equal elasticity with 
the surrounding tissue, Soft nodule (benign); ii) TES 2, 
Lesions with nonhomogeneous elasticity and blue-green 
areas, Soft nodule (benign); iii) TES 3, Lesions coded in 
blue in the center and green in the surrounding areas, 
Moderately hard (mostly benign); iv) TES 4, Completely 
blue lesions with no echogenic halo in the surrounding 
tissue, Hard nodule (malignant); v) TES 5, Completely 
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blue lesions with an echogenic halo in the surrounding 
tissue (loss of elasticity in the surrounding tissue), Hard 
nodule (malignant). On the basis of evaluation, TES 1 
and 2 were evaluated as soft benign nodules, while the 
medium consistency, TES 3, was accepted as usually 
benign. However, TES 4 and 5 were reported as hard 
nodules and considered malignant [10,11].

Statistics

 The data were presented descriptively. The statisti-
cal analysis were performed by using SPSS 23.0 com-
puter program. The bar and boxplot graphs, frequency 
and crosstab tables were used to describe the variables 
in the analysis. Correlations between change in variables 
were analysed by carrying out x2 independence hypoth-
esis tests and McNemar tests and p value less than 0.05 
was considered as statistically significant. 

Results

 A sum of 425 cases with 500 thyroid nodules 
were enrolled into the present study, including 329 
(77.4%) women with mean age of 51.18 11.69 and 
96 (22.6%) men with mean age of 51.81 14.27 years. 
The patients had undergone US-guided FNA dur-
ing February 2012 to April 2015. Sonographically, 
TES 1, 2, 3, 4 (Figure 1C), and 5 were detected in 
113 (22.6%), 242 (48.4%), 106 (21.2%), 28 (5.6%), 
11 (2.2%), respectively for the cases with the unde-
termined cytology. Cytologically, TBSRTC I, II, III 
(Figure 1D), IV, V, and VI were detected as 45 (9.0%), 
368 (73.6%), 49 (9.8%), 12 (2.4%), 19 (3.8%), and 7 

(1.4%), respectively. Out of 500 thyroid nodules, 80 
(16.0%) were under 10 mm while 420 (84.0%) were 
over 10 mm in diameter. Histopathologically, be-
nign, 479 (95.8%); PTC, 14 (2.8%) (Figure 1E); FTC, 
5 (1.0%); HCC, 2 (0.4%) were noticed. McNemar test 
was used to compare the thyroid nodules over 10 
mm with TES 4 and 5 and no significant results 
were obtained (Table 1a,b) with an additional calcu-
lation of area under the curve (AUC) as 0.531 (Fig-
ure 2). The same condition existed for the thyroid 
nodules over 15 mm and TES 4 and 5 (Table 2) with 

Figure 1. A: A sonographic photograph: an hyperechoic solid nodule, 16.8x13.7 mm, with micro- and macrocalcifica-
tions and irregular borders, at the thyroid left lobe dorsal zone, B-Mode US. US, Ultrasonography. B: A sonographic 
photograph: the peripheral and partial central vascularization in the nodule, depicted in Figure 1A, Doppler US. US, 
Ultrasonography. C: A sonographic photograph: TES 4 in the nodule in Figure 1A, depicted in Figure 1A, SE. TES: 
Tsukuba Elasticity Score; SE: Strain elastography. D: A photomicrograph revealing the cytopathology of TBRSTC III, 
(H&E; 20x0.40). TBSTRC: Thyroid Bethesda System for Reporting Thyroid Cytology; H & E: Hematoxylin & Eosin. E: A 
photomicrograph revealing the histopathology of PTC, (H&E; Original magnification, 40x0.10). PTC: Papillary Thyroid 
Carcinoma; H & E: Hematoxylin & Eosin.

A B C

D E

Nodule sizes TES

1, 2, 3 4, 5

Under 10 76 4

Over 10 385 35
TES: Tsukuba Elasticity Score

Table 1a. The numerical distribution of the both sides of 
cut-off 10 vs. TES

Size, cut-off 10 vs. TES 4&5a

N 500

Chi-Squareb 371,208

Asymp. Sig. 0,000
aMcNemar test, bContinuity corrected, TES: Tsukuba Elasticity Score

Table 1b. The statistical analyses of the nodule size, cut-
off 10 vs. TES 4 and 5
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an additional calculation of AUC as 0.623 (Figure 3). 
AUC for the nodules over 15 mm had higher value 
than the ones over 10 mm. Therefore, it may be 
asserted that the association between the higher 
nodule size and higher TES get strong as the cutt-
off point was assigned as 15 mm. McNemar test 
was used to compare the thyroid nodules over 10 

mm with TBSRTC III, IV, V, and VI, undetermined 
and malignant cytology, but no significance was de-
tected (Table 3a, b) with an additional calculation of 
AUC as 0.517 (Figure 4). The same condition existed 
for the thyroid nodules over 15 mm and TBSRTC 
III, IV, V, and VI (Table 4a, b) with an additional 
calculation of AUC as 0.455 (Figure 5). AUC for the 
nodules over 15 mm had lower value than the ones 
over 10 mm. Therefore, it may be alleged that the 
association between nodule size and undetermined 
and malignant cytology weakens as the cutt-off 
point was assigned as 15 mm. McNemar test was 
used to compare the thyroid nodules over 10 mm 
with the malignant histopathology of thyroid, but 
no significance was reported (Table 5a, b) with an 
additional calculation of AUC as 0.509 (Figure 6). 
The same condition existed for the thyroid nodules 

Figure 2. A standard ROC curve, sensitivity, specificity, and 
AUC of cut-off 10 vs. TES.

Nodule size TES

1, 2, 3 4, 5

Under 15 220 9
Over 15 241 30
TES: Tsukuba Elasticity Score

Table 2. The numerical distribution of the both sides of 
cut-off 15 vs. TES

Figure 3. A standard ROC curve, sensitivity, specificity, and 
AUC of cut-off 15 vs. TES.

Nodule sizes TBSRTC 

I, II III, IV, V, VI

Under 10 69 11
Over 10 350 70
TES: Tsukuba Elasticity Score

Table 3a. The numerical distribution of both sides of cut-
off 10 vs. TBSRTC

Size, cut-off 10 vs. TBSRTCa

N 500
Chi-squareb 316,465
Asymp. Sig. 0.000
aMcNemar test, bContinuity corrected, TES: Tsukuba Elasticity Score

Table 3b. The statistical analyses of the nodule size, cut-
off 10 vs. TBSRTC

Figure 4. A standard ROC curve, sensitivity, specificity, and 
AUC of cut-off 10 vs. TBSRTC.
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Nodule size TBSRTC 

I, II III, IV, V, VI

Under 15 202 27
Over 15 217 54
TES: Tsukuba Elasticity Score

Table 4a. The numerical distribution of the both sides of 
cut-off 15 vs. TBSRTC

Size, cut-off 15 vs. TBSRTCa

N 500
Chi-squareb 146,398
Asymp. Sig. 0.000
aMcNemar test, bContinuity corrected, TES: Tsukuba Elasticity Score

Table 4b. The statistical analyses of the nodule size, cut-
off 15 vs. TBSRTC

Figure 5. A standard ROC curve, sensitivity, specificity, and 
AUC of cut-off 15 vs. TBSRTC.

Nodule size Histopathology

Benign Malignant

Under 10 77 3
Over 10 402 18
TES: Tsukuba Elasticity Score

Table 5a. The numerical distribution of the both sides of 
cut-off 10 vs. histopathology

Size, cut-off 10 vs. histopathologya

N 500
Chi-squareb 391,121
Asymp. Sig. 0.000
aMcNemar test, bContinuity corrected, TES: Tsukuba Elasticity Score

Table 5b. Statistical analyses of the nodule size, cut-off 10 
vs. histopathology

Nodule size Histopathology

Benign Malignant

Under 15 220 9
 Over 15 259 12
TES: Tsukuba Elasticity Score

Table 6a. The numerical distribution of the both sides of 
cut-off 15 vs. histopathology

Size, cut-off 15 vs. histopathologya

N 500
Chi-squareb 231,347
Asymp. Sig. 0.000
aMcNemar test, bContinuity corrected, TES: Tsukuba Elasticity Score

Table 6b. The statistical analyses of the nodule size, cut-
off 15 vs. histopathology

Figure 6. A standard ROC curve, sensitivity, specificity, and 
AUC of cut-off 10 vs. Histopathology.

Figure 7. A standard ROC curve, sensitivity, specificity, and 
AUC of cut-off 15 vs. Histopathology.
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over 15 mm and malignant histopathology (Table 
6a, b) with an additional calculation of AUC as 0.515 
(Figure 7). AUC for the nodules over 15 mm was 
higher than the ones over 10 mm. Hence, it may be 
concluded that the association between nodule size 
and the malignant histopathology gain strength 
as the cutt-off point was assigned as 15 mm.

Discussion

 Management of a patient with a nodular thy-
roid disease is still an essential and crucial issue 
of thyroidology and some notable guidelines such 
as ATA [3,4], the American Association of Clinical 
Endocrinologists (AACE)/Asociazione Medici En-
docrinologi (Italian Association of Clinical Endo-
crinologists) (AME), the European Thyroid Associa-
tion (ETA) [12], and the Society of Radiologists in 
Ultrasound (SRU are important) [13]. ATA manage-
ments guidelines in 2015 declared FNA was still 
being the most accurate and cost-effective method 
for evaluating the thyroid nodules (recommenda-
tion 7). This last ATA guideline offers prolonga-
tion and maintenance for utilization of TBSRTC, 
provided concensus recommendations of the 2007 
NCI Thyroid Fine-Needle Aspiration State of the 
Science Conference, should report the thyroid nod-
ule FNA cytology (recommendation 9) [4]. 
 This present single-center study retrospec-
tively determined the thyroid nodule size, 10 and 
15 mm in diameter, in SE, categories of TBSRTC 
for US-guided FNA, and the results of histopathol-
ogy of indicated thyroidectomies. Some recom-
mendations on the size selection criteria for US-
guided FNA for the thyroid nodules have been set 
at a cut-off value of 10 mm [14,15]. AACE/AME 
recommended FNA for the nodules with diameter 
larger than 10 mm that are solid and hypoechoic 
on US (Grade B; BEL [best evidence level] 3) [16]. 
ETA came together with the international experts 
in a panel to establish the European guidelines on 
US risk stratification of thyroid nodules. The men-
tioned panel produced the novel European Thyroid 
Imaging and Reporting Data System (EU-TIRADS) 
based on a review of the literature and on the AACE, 
ATA, and Korean guidelines, comprising a thyroid 
US lexicon. This was a kind of a standardized re-
port, comprising the definitions of benign and low-
, intermediate-, and high-risk nodules, with their 
estimated risks of malignancy in each category and 
the related indications for FNA [16,17]. SRU recom-
mended to strongly considering US-guided FNA for 
the thyroid nodules ≥10 mm in largest diameter 
with microcalcifications, ≥15 mm in largest diame-
ter with i) solid or almost entirely solid or ii) coarse 
calcifications within the nodule. SRU recommended 

considering US-guided FNA for the thyroid nodules 
≥20 mm in largest diameter with i) mixed solid and 
cystic or ii) almost entirely cystic with a solid mu-
ral component or the nodule has shown substantial 
growth since prior US examination [13]. ATA man-
agements guidelines in 2009 recommended FNA 
for the nodules ≥10 mm with microcalcifications 
(Recommendation B) and solid hypoechoic nodules 
>10 mm (Recommendation B) with solid iso- hyper-
echoic nodules ≥10-15 mm (Recommendation C) 
[3]. ATA managements guidelines (2015) for adult 
patients with thyroid nodules and differentiated 
thyroid cancer [18] also recommended that nodules 
≥10 mm with high to intermediate suspicion sono-
graphic pattern, ≥15 mm with low suspicion pat-
tern, and ≥20 mm with very low suspicioun pattern 
(e.g. spongiform) (Recommendation 8, IID) should 
be evaluated by US-guided FNA. Since 1923 ATA 
has a long history of generating clinical practice 
guidelines and statements with global impact on an 
ongoing basis in terms of clinical management, ed-
ucation, and research in thyroid diseases [19]. It is 
also stated that if none of the nodules has a high or 
moderate suspicion sonographic pattern, and mul-
tiple sonographically similar very low or low suspi-
cion pattern nodules coalesce with no intervening 
normal parenchyma, the likelihood of malignancy 
is low and it is reasonable to aspirate the largest 
nodules (≥2 cm) or continue surveillance without 
FNA (Recommendation 21, C) [4]. Besides, 20 mm 
is designated as the cut-off point between T1b and 
T2 in AJCC 7th edition/TNM classification system 
for DTC [20]. A German study with 500 cases of PTC 
and follicular thyroid carcinoma (FTC) by Machens 
et al [21] reported that the primary thyroid tumors 
did not progress to distant metastasis until they 
were over 20 mm in the greatest diameter. They 
proposed critical threshold diameter 20 mm, as be-
ing useful in stratifying the thyroid nodules based 
on the risk of distant metastasis in DTC. 
 It is obviously recognized that the thyroid nod-
ule size, particularly 10, 15, and 20 mm as the cut-
off points, has been emphasized in various studies 
and importantly in the guidelines, evaluating the 
thyroid nodules and thyroid cancer, to date, momen-
tously. Therefore, we intended to concern this cru-
cial topic with interest and respect by annexing the 
effect of SE to the mentioned subject. First of all, we 
investigated whether there exists any association 
for distinguishing malignant from benign thyroid 
nodules in terms of the nodule size over 20 or un-
der 20 mm. We retrospectively analysed the records 
of 82 thyroid nodules with undetermined cytology 
among 547 consecutive eligible patients with 655 
thyroid nodules from April 2012 to April 2016. The 
outcomes of our 4-year single-centre experience, 
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USs, SEs, and US-guided FNAs of the cases visual-
ized and performed by one-surgeon, were: no signif-
icance was revealed on the basis of the nodules over 
20 mm, regarding: i) TES 4 and 5, ii) undetermined 
cytology, and iii) malignant histopathology [9]. Sec-
ondly, in the present study, we proposed to study 10 
and 15 mm as the cut-off points and observed the 
efficacy on the crucial markers of three diagnostic 
tools; SE, US-guided FNA cytology, and histopa-
thology. Our new outcomes based on these mark-
ers were as follows: no significance was revealed on 
the basis of the nodules both over 10 mm and over 
15 mm, regarding: i) TES 4 and 5 with AUC 0.531 
for cut-off 10 and 0.623 for 15, ii) undetermined and 
malignant cytology (TBSRTC III, IV, V, and VI) with 
AUC 0.517 for cut-off 10 and 0.455 for 15; and iii) 
malignant histopathology with AUC 0.509 for cut-
off 10 and 0.515 for 15. AUC of TES 4 and 5 for 15 
was higher than 10. Therefore, it may be alleged 
that the correlation between the nodule size and 
TES 4 and 5 gets stronger as the cuttoff was desig-
nated as 15 mm. AUC of TBSRTC III, IV, V, and VI 
for 15 was lower than 10. Hence, it may be asserted 
the relationship between the nodule size and unde-
termined and malignant cytology gets weaker as 
the cuttoff was defined as 15 mm. AUC of malignant 
histopathology for 15 was higher than 10. There-
by, it may be adopted that the association between 
nodule size and the malignant histopathology gets 
stronger as the cuttoff was appointed as 15 mm. 

Limitations

 Our study was a single-center retrospective 
study. We had studied both undetermined, TBSRTC 
III, IV, and V, and malignant, TBSRTC VI, cytol-
ogy, instead of working with two mentioned prob-
lematic cytologic group, separetely. We also had 
not studied the non-diagnostic group of cytology, 
TBSRTC I. Follicular variant of papillary thyroid 
carcinoma (FVPTC) is known as an aggressive vari-
ant of PTC [22-24]. A recent nomenclature revision 
was accepted at a face-to-face conference in The 
Endocrine Pathology Society Conference, Boston, 
Massachusetts, March 20-21, 2015. Non-invasive 
follicular thyroid neoplasm with papillary-like nu-
clear features (NIFTP) was accepted and replaced 
what was previously known as non-invasive encap-
sulated follicular variant of papillary thyroid car-
cinoma (EFVPTC). NIFTP has been declared to ex-
hibit benign/indolent clinical behaviour compared 
with invasive follicular variant of papillary thy-
roid carcinoma (FVPTC), so this thyroid tumor was 
downgraded from cancer to noninvasive follicular 
thyroid neoplasm. However, surgical approach is 
still the treatment of choice for this group despite 

the mentioned alteration in nomenclature. This rec-
ommendation was published in August 2016 and 
the present retrospective study had not been per-
formed on the basis of this new terminology [25].

Conclusions

 Outcomes of the present 3-year single-center 
study revealed that the designation of 10 and 15 
mm as the cut-off points may not be a role in esti-
mating the thyroid malignancy in terms of three 
diagnostic tools: SE, US-guided FNA cytology, and 
histopathology. However, higher cut-off, 15 mm, 
may strengthen the association with TES 4 and 
5 and malignant histopathology while weaken it 
with TBSRTC III, IV, V, and VI, comparing the lower 
one, 10 mm. To our knowledge, it is the first study 
in the English language literature, investigating 
the specific size cut-offs of 10 and 15 mm whether 
effective on predicting the thyroid malignancy 
combined with strain elastography, cytology, TB-
SRTC, and histopathology.
 Additionally, in our experience of own previous 
study, the nodule size of 20 mm in diameter, had 
also not a distinct role in predicting malignancy for 
the thyroid nodules with undetermined cytology, 
among the nodules with TES 4 and 5, Bethesda III 
and IV, and malignant histopathology [9].
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