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ABSTRACT
Various scoring systems in order to predict the malignancy risk in thyroid nodules (TNs) have been developed. CUT is one of the novel 
scoring systems. In this study, we aimed to evaluate its performance in predicting the malignancy risk in TNs and validity in the pres-
ence of Hashimoto’s thyroiditis (HT). We retrospectively evaluated a total of 252 TNs with a fine needle aspiration biopsy. The CUT 
scores (Clinical, Ultrasonographic, and Thyroid Cytological scoring system) of the nodules were compared with ATA, ACR-TIRADS 
and KWAK-TIRADS scores and the histopathology of the nodules. Patients with HT were also compared with m-TIRADS classifica-
tion. The CUT scores of nodules with malignant histopathology were significantly higher than the benign nodules (3.59 vs. 4.63, p< 
0.001). The area values under the ROC curve of ACR-TIRADS, KWAK-TIRADS, ATA and CUT scoring systems were similar and sig-
nificantly higher than the reference line [ACR-TIRADS, AUC was 0.762 (95% CI: 0.702-0.822, p< 0.001); KWAK-TIRADS, AUC was 
0.759 (95% CI: 0.699-0.819, p< 0.001); CUT score, AUC was 0.759 (95% CI: 0.700-0.819, p< 0.001); ATA, AUC was 0.748 (95% 
CI: 0.687-0.810, p< 0.001)]. The areas under the ROC curve were similar when the efficiency of the CUT score was compared with 
m-TIRADS [CUT score, AUC was 0.772 (95% CI: 0.669-0.876, p< 0.001); m-TIRADS, AUC was 0.770 (95% CI: 0.667-0.874; p< 
0.001)] in patients with HT. Our study showed that CUT scoring system was as effective as other scoring systems in predicting the 
risk of malignancy in thyroid nodules. Furthermore, CUT score is also effective in the presence of HT.
Keywords: Thyroid nodule, CUT score, Thyroid cancer

INTRODUCTION

Thyroid nodules (TNs) are extremely common 
and are frequently identified in asymptomatic pa-
tients as diagnostic imaging methods are widely 
used. Considering that approximately 95% of TNs 
are benign1, the primary goal of the management 
is to avoid unnecessary thyroidectomies. It is well 
known that even if the presence of a suspicious fea-
ture detected in ultrasonography increases the risk 
of malignancy, further evaluation with fine needle 
aspiration biopsy (FNAB) is needed.2,3 However, 
careful selection of patients for FNAB and hence 
surgery is required. Performing FNAB for all TNs 
may lead to unnecessary interventions and over 

treatment. Contrary, strict selection criteria can re-
sult in a missed diagnosis of a clinically relevant 
thyroid cancer. 

Various standardized systems have developed in 
order to conduct the risk classification according 
to the sonographic characteristics of the nodules. 
KWAK-TIRADS (KWAK-Thyroid Imaging Re-
porting and Data System)4 proposed by Kwak was 
first established in 2011 followed by  the classifica-
tion recommended in the American Thyroid Asso-
ciation (ATA) guidelines in 20155 and the TIRADS 
classification updated by ACR (American College 
of Radiology) in 2017 as ACR-TIRADS.6  
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A modified TIRADS (m-TIRADS) system was de-
veloped by Hang Zhou et al. to classify the risk of 
malignancy in TNs accompanied by Hashimoto’s 
thyroiditis (HT).7  However, these classifications 
have different specificity and sensitivity values, 
and problems may occur due to interpretation 
complexities.8,9 Furthermore, difficulties can still 
be experienced in selecting patients for surgical 
treatment, especially in cytologically indetermi-
nate thyroid nodules. Various scoring systems and 
approaches have been proposed to overcome these 
problems and to improve the diagnostic efficiency 
in nodules.10-12

Ianni et al. developed a new scoring system on the 
basis of a meta-analysis of published literature and 
assigned a matching value to the clinical (C) and 
ultrasonographic (U) features of TN with increased 
malignancy risk. The created “CUT” score (Clini-
cal, Ultrasonographic, and Thyroid Cytological 
scoring system) was derived from “C+U” score, 
along with the five-tiered “T” representing the 
cytologic result of the fine-needle aspiration. The 
“CUT score” evaluates clinical, ultrasonographic, 
and cytological data to improve the diagnostic ef-
ficiency.13 In the CUT scoring system, each ultra-
sonographic risk factor is scored in terms of ma-
lignancy risk according to the risk level based on a 
comprehensive meta-analysis of published studies, 
contrary to former scoring systems in which a risk 
classification is made by equally scoring each risk 
factor.  Furthermore, the CUT scoring system also 
includes clinical features that contribute to the risk 
of malignancy in the TNs, such as gender, head 
and/or neck irradiation history, and familial thyroid 
carcinoma history, and/or familial syndromes asso-
ciated with a high incidence of thyroid carcinoma. 
Ianni et al. also integrated cytological results in the 
CUT scoring system, giving suggestions of man-
agement of TNs with different cytological results 
in order to avoid unnecessary thyroidectomies.13

In this study, we aimed to compare the effective-
ness of C+U score in predicting malignancy risk 
in TNs with ACR-TIRADS, KWAK-TIRADS and 
ATA risk classifications. Furthermore, in order to 
evaluate its effectiveness in a subpopulation of 
patients with TNs in a thyroiditis background, we 
aimed to compare C+U scores and m-TIRADS 
scores of this subgroup. The accuracy of managa-

ment strategy for indeterminate nodules stated by 
CUT scoring after integrated cytological informa-
tion, was also evaluated in thyroid nodules with 
FNAB results of Bethesda (Bthsd) 1 and 3. 

MATERIALS and METHODS 

Patient Selection

In this study, we retrospectively evaluated patients 
who had gone for thyroidectomy for benign and 
malignant TNs in between 2017 and 2020. The 
study included a total of 252 TNs that were evalu-
ated with FNAB before surgery. One hundred thir-
ty-one of them were benign and 121 of them were 
malignant according to their histopathological di-
agnosis. Patients were included in the study that 
whose clinical history, thyroid ultrasound, labora-
tory, and cytology results could be obtained. 

Methods

Thyroid ultrasound and FNAB cytology reports 
were retrospectively evaluated in all patients. Cy-
tological diagnosis was made on the basis of the 
Bethesda (The Bethesda System for Reporting 
Thyroid Cytopathology) reporting system, which 
was defined in 2007 and revised in 201714. The 
Bethesda system uses six categories for thyroid 
cytology reporting; nondiagnostic (Bthsd1), be-
nign (Bthsd2), atypia of undetermined significance 
(AUS)/follicular lesion of undetermined signifi-
cance (FLUS) (Bthsd3), follicular neoplasm/sus-
picious for follicular neoplasm (SFN) (Bthsd4), 
suspicious for malignancy (Bthsd5), and malignant 
(Bthsd6)14. Patients with concomitant thyroidits 
were determined according to histopathological 
diagnosis.  

Calculation of C+U Score

We calculated the C + U components of the CUT 
score using retrospective clinical (C) and pre-
operative ultrasonography (U) examination data 
collection. The following criteria for the clinical 
component of the C+U score were included: gen-
der (male: 0.25 points), history of head and/or neck 
irradiation (0.25 points), family history of thyroid 
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carcinoma, and/or familial syndromes associated 
with a high incidence of thyroid carcinoma (0.25 
points). For the ultrasonographic component of the 
C+U score, each thyroid nodule was evaluated for 
the following features: single or multiple nodules 
(single nodule: 0.25 points), size (maximum value 
recorded in three dimensions ≥ 4 cm: 0.25 points), 
shape (anteroposterior diameter taller than wide is 
considered if greater than the transverse diameter: 
1.50 points), margin arrangement (irregular or lob-
ulated: 1.25 points), peripheral halo (incomplete 
or absent: 1.50 points), echo structure (solid: 1.0 
points), echogenicity (hypoechoic: 1.25 points), 
presence of microcalcifications with or without 
macrocalcifications (1.25 points), and intranodular 
vascularization (type 3 diffuse intranodular flow: 
0.75 points)13, 15.  C+U score risk categories were 
calculated as described by Ianni et al.13

In the study, the recommendation of management 
of TNs was also evaluated by comparing the CUT 
scoring system with histopathological outcomes in 
thyroid nodules with FNAB results of Bthsd 1 and 
Bthsd 3. 

ATA Classification

According to the ultrasonographic classification of 
the 2015 ATA guideline, thyroid nodules were in-
cluded in one of the following risk levels: (1) High 
risk: solid hypoechoic nodule or partial cystic nod-
ule with solid hypoechoic component together with 
one or more of the following features; evidence 
of distorted edge calcification or extra-thyroidal 
propagation with irregular border (infiltrative, 
microlobule), microcalcification, taller-than-wide 
shape, small extrusive soft tissue component; (2) 
Intermediate risk: Hypoechoic solid nodule with-
out microcalcification, extra-thyroidal invasion 
or taller-than-wide shape; (3) Low risk: isoechoic 
or hyperechoic solid nodule or partial cystic nod-
ule without microcalcification, irregular border or 
extra-thyroidal spread or taller-than-wide shape; 
(4) Very low risk: partial cystic nodule without 
spongiform or intermediate or any of the high-risk 
properties; and (5) Benign: purely cystic nodule 
without solid component (6).

ACR -TIRADS

Thyroid nodules that were included in the study 
were evaluated according to the TIRADS model 
recommended by ACR. Accordingly, nodules were 
scored according to their ultrasonographic features 
and classified in categories ranging from TR1 (be-
nign) to TR5 (highly suspected malignancy). Ul-
trasound (US) features in ACR-TIRADS: benign 
(TR1, 0 points), not suspicious (TR2, 2 points), 
mildly suspicious (TR3, 3 points), moderately 
suspicious (TR4, 4-6 points), or highly suspicious 
for malignancy (TR5, 7 points or more). Composi-
tion: Cystic or almost completely cystic, 0 points; 
spongiform, 0 points; mixed cystic and solid, 1 
points; solid or almost completely solid, 2 points. 
Echogenicity: Anechoic, 0 points; hyperechoic or 
isoechoic, 1 points; hypoechoic, 2 points; very 
hypoechoic, 3 points. Shape: Taller-than-wide, 3 
points. Margin: Smooth, 0 points; properly bound-
ed, 0 points; lobulated or irregular, 2 points; extra-
thyroidal distribution, 3 points. Echogenic foci: 
None or large comet-tail artifacts, 0 points; mac-
rocalcification, 1 points; peripheral (rim) calcifica-
tion, 2 points; punctate echogenic foci, 3 points 6.

KWAK-TIRADS

In KWAK-TIRADS, suspicious US features includ-
ing solid component, hypoechogenicity, marked 
hypoechogenicity, microlobulated or irregular 
margins, microcalcifications, and taller-than-wide 
shape were evaluated. The nodules without any 
suspicious US features were classified as TIRADS 
category 3, and with one suspicious US feature as 
TIRADS category 4a, with two suspicious US fea-
tures TIRADS 4b, with three or four suspicious US 
features TIRADS 4c, or with five suspicious US 
features TIRADS 5. 

m-TIRADS

Among the thyroid nodules included in the study, 
cases that were histopathologically proved to have 
accompanied thyroiditis were also evaluated ac-
cording to the m-TIRADS model. According to the 
recommendations of Hang Zhou et al.7, the total risk 
score (RS) for each nodule is defined as follows: 
RS=2.1x(apparent hypoechogenicity)+1.2x(taller-
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than wide)+1.7x(no halo)+0.6x(irregular border) 
+ 1.2x(microcalcification or macrocalcification). 
Next, the m-TIRADS scoring system was divided 
into 5 categories according to the total RS: m-TI-
RADS 3 (very low risk, 0≤ RS< 1.5), 4a (low risk, 
1.5≤ RS< 3), 4b (moderate risk, 3≤ RS< 4.5), 4c 
(high risk, 4.5≤ RS<6) and 5 (very high risk, RS≥ 
6)7.

Ethical approval: The study was in accordance 
with the declaration of Helsinki and approved by 
Gulhane Teaching and Research Hospital Clinical 
Research Ethics Committee (Approval no: 2020/ 
357).

Statistical Analysis

All data were analyzed using the statistical pack-
age for the social sciences (SPSS 22.0; SPSS Inc., 
Chicago, Illinois, USA) software. Number, per-
centage, mean, median, standard deviation (SD), 
minimum, and maximum values were used for 
the description of the data analysis. Concordance 
of continuous variables to normal distribution was 
measured with the Kolmogorov–Smirnov test. The 
Mann–Whitney U-test was used for continuous 
variables and the X2-test was used for categori-
cal variables in the comparisons between groups. 
ROC curve analysis was performed for C+U score, 
ACR-TIRADS, KWAK-TIRADS, m-TIRADS, 
and ATA classifications. The area under the curve 
(AUC) and the p-value were calculated. Values of 
p less than 0.05 were accepted as statistically sig-
nificant. 

RESULTS

Patient Characteristics

Two hundred fifty-two patients (197 females, 55 
males) were included in the study. The mean age 
was 46.2±13.7 years. Four patients had a family 
history of thyroid cancer. One patient had a history 
of neck irradiation. While total thyroidectomy was 
performed in 169 (67%) patients, and 83 (33%) pa-
tients had hemithyroidectomy. Histopathological 
examination revealed that 121/252 (48%) of pa-
tients had thyroid carcinoma and 78 (31%) patients 
had thyroidits. Forty-three (35.5%) of the patients 
with thyroid cancer and 35 (26.7%) of the patients 
with benign pathology had thyroiditis. 

Thyroid Nodule Features and Histopathological 
Diagnosis

The mean diameter of the nodules was 24±15 mm. 
The mean diameter of thyroid nodules with benign 
pathology was 30.9±14.9 mm, while the mean di-
ameter of malignant ones was 16.7±11.2 mm (p< 
0.001). The diamater of the nodule was less than 
1 cm in 38 patients, and the pathological diagno-
sis was malignant in 33 of them, while benign in 
5 nodules. However, tumor size reported by histo-
pathology was less than 1 cm in 53 (43.8%) of 121 
patients with thyroid carcinoma.

The number of nodules in each category was as 
follows: Bthsd1, 21/8%; Bthsd2, 69/27%; Bthsd3, 
48/19%; Bthsd4, 33/13%; Bthsd5, 24/10%; and 
Bthsd6, 57/22%. After thyroidectomy, 8 of Bthsd1 

Table 1. Malign histopathological diagnoses and their distribution according to Bethesda categories

	 Bethesda 1	 Bethesda 2	 Bethesda 3	 Bethesda 4	 Bethesda 5	 Bethesda 6	 Total
	 (Malignancy 	 (Malignancy 	 (Malignancy	 (Malignancy 	 (Malignancy	 (Malignancy
	 rate: 38%)	 rate: 19%)	 rate: 27%)	 rate: 33%)	 rate: 92%)	 rate: 95%)

NIFTP	 0	 0	 3	 2	 0	 0	 5

Papillary CA	 8	 11	 10	 5	 22	 54	 110

MicroPTC 	 5	 5	 9	 2	 11	 19	 51/110

Follicular CA	 0	 2	 0	 4	 0	 0	 6

Minimally invasive	 0	 2	 0	 3	 0	 0	 5/6

Invasive	 0	 0	 0	 1	 0	 0	 1/6

Total	 8	 13	 13	 11	 22	 54	 121

* NIFTP= Noninvasive follicular thyroid neoplasm with papillary-like nuclear features
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nodules (38%), 13 of Bthsd2 nodules (19%), 13 
of Bthsd3 nodules (27%), 11 of Bthsd4 nodules 
(33%), 22 of Bthsd5 nodules (92%), and 54 (95%) 
of Bthsd6 nodules were histopathologically re-
ported as malignant (Table 1). In the nodules re-
ported as malignant, 5 of them (3%) were NIFTP 
(noninvasive follicular thyroid neoplasm with 
papillary-like nuclear features), 110 (91%) of them 
were papillary carcinomas and 6 (5%) were folli-
cular carcinomas detected through histopathologi-
cal diagnosis. These malignant nodules and their 
distribution in cytological categories are shown in 
Table 1.

‘‘CUT’’ Score 

The mean C+U score of nodules with benign his-
topathological diagnosis was 3.59, while the mean 
C+U score of malignant nodules was 4.63. C+U 
score, was found to be significantly higher in ma-
lignant cases (p< 0.001) (Table 2). When the C+U 
score was compared in thyroid cancers greater than 
1 cm [papillary thyoid carcinoma (PTC)] and those 
that were smaller than 1 cm [papillary thyroid mi-
crocarcinoma (mPTC): 53 (43.8%)], it was found 
to be similar (4.67, 4.66, respectively; p> 0.05).

We further evaluated the proposed cut-off values 
described by Ianni, et al.,13 and observed that the 
risk of malignancy in the thyroid nodules was 10% 
if the C+U value was ≤ 2.5; it was 43% if the C+U 

value was between ≥ 2.75 and ≤ 5; and finally the 
risk of malignancy was 90% if C+U value was ≥ 
5.25 (Table 3).

The management recommendation of the scoring 
system for TNs included in the study using the 
scores determined by Ianni, et al.,13 was also com-
pared with the histopathological results and found 
out that 34% and 30% of nodules in Btsd1 and 
Btsd3 categories that were suggested as “evaluate 
surgery” came out to be malignant, respectively. 

ROC Curve Analysis of the CUT Score, ACR-
TIRADS, and ATA Risk Classifications

Diagnostic performances

The diagnostic performances of ACR-TIRADS, 
KWAK-TIRADS, ATA, and CUT scoring systems 
in terms of predicting malignancy were compared 
by using ROC curve analysis. According to the 
ROC curve analysis, the area under the ROC curve 
of each method was similar, and statistically sig-
nificant compared to the reference line [ACR-TI-
RADS, AUC was 0.762 (95% CI 0.702-0.822, p< 
0.001); KWAK-TIRADS, AUC was 0.759 (95% 
CI: 0.699-0.819, p< 0.001); C+U score, AUC was 
0.759 (95% CI: 0.700-0.819, p< 0.001); ATA, AUC 
was 0.748 (95% CI: 0.687-0.810, p< 0.001)].

Table 2. Comparison of the average C + U score in benign and malignant thyroid nodules

Cytology		  Histopathology	            Mean C+U score

	 FNAB, (n)	 Surgery, (n)	 Benign, n (%)	 Malign, n (%)	 Benign	 Malign 	 p

Total	 252	 252	 131 (52)	 121 (48)	 3.59	 4.63	 < 0.001

p: Comparison of thyroid nodules reported as benign and malignant in terms of C + U score in histopathology report

Table 3. C + U risk categories: Malignancy risk regardless of the cytological result

	 Benign thyroid nodule, n (%)	 Malignant thyroid nodule, n (%)	 Malignancy risk

C+U (0-2.5)	 18 (90)	 2 (10)	 Low

C+U (2.75-5)	 105 (57)	 80 (43)	 Medium

C+U (5.25-10)	 4 (10)	 38 (90)	 High
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Evaluation of Cases with Thyroiditis (m-TI-
RADS Risk Classification and CUT Score)

In patients with thyroiditis proven by histopatho-
logical evaluation, the C+U score was found to 
be significantly higher in malignant nodules (p< 
0.001) than the benign ones (Table 4). The CUT 
score of malignant nodules was found to be similar 
in patients with and without thyroiditis (p> 0.05). 
In cases with thyroiditis, the diagnostic perfor-
mances of m-TIRADS and CUT scores in terms 
of predicting malignancy were compared using 
ROC curve analysis, and the area under the ROC 
curve of each method was found to be similar, and 
statistically significant compared to the reference 
line [CUT score, AUC was 0.772 (95% CI: 0.669 
–0.876, p< 0.001); m-TIRADS, AUC was 0.770 
(95% CI: 0.667-0.874, p< 0.001)]. 

DISCUSSION

In this study, CUT score, ACR-TIRADS, KWAK-
TIRADS, and ATA risk classifications were equal-
ly effective in terms of predicting the risk of ma-
lignancy. The effectiveness of the CUT score in 
predicting the risk of malignancy was also evaluat-
ed in thyroid nodules accompanied by thyroiditis, 
and it was found to be similar with the m-TIRADS 
score.

Various guidelines and scoring systems have been 
developed to increase the diagnostic accuracy and 
avoid unnecessary FNAB and thyroidectomy.9 
The ultrasound-based diagnostic classifications 
developed for this purpose includes the 2015 ATA 
guideline classification5, KWAK-TIRADS4, and 
ACR-TIRADS6 classifications. In addition, in 
2016, Hang Zhou, et al.7 developed m-TIRADS 
classification system in thyroid nodules accompa-

nied by Hashimoto’s thyroiditis.7  Several studies 
have shown that although these classification sys-
tems are effective in diagnosis, they have differ-
ent specificity and sensitivity values.16,17 Scoring 
systems have been developed by some authors to 
eliminate this complexity and to be more effec-
tive in predicting malignancy risk. One of these 
is the CUT scoring system, which was developed 
by Ianni, et al. in 2015.13 In this scoring system, 
each ultrasonographic risk factor is scored for ma-
lignancy risk according to the risk level based on 
the previous metanalysis. In addition, in the CUT 
scoring system, clinical features that contribute to 
the risk of malignancy in the thyroid nodule are 
included.13 In our study, we showed that the C+U 
score was reliable in distinguishing benign lesions 
from malignant ones. Moreover, after classifying 
the score in risk groups as described by Ianni, et 
al.13, the risk of malignancy in a thyroid nodule was 
10% if the C+U score was 2.5, 43% if it was be-
tween ≥ 2.75 and ≤ 5, and was 90% if it was greater 
than ≥5.25. These results are found to be similar to 
the risk rates reported by Ianni, et al.13 (9%, 38%, 
and 95%, respectively).13 Our findings showed that 
C+U scoring is a valuable tool in predicting malig-
nancy in a population different from the study of 
Ianni, et al.13

Cytological findings were also evaluated in addi-
tion to ultrasonographic features in some of these 
scoring systems.18-20 It has been stated that the use 
of a combined ultrasonographic-cytological in-
dex helps the clinician to decide for management 
of TNs, especially in TNs with an indeterminate 
cytology.18,19 CUT scoring system was evaluated 
separately in indeterminate thyroid nodules by the 
same team in 2019 and showed that CUT score 
could represent a valid aid for the clinician in the 
management of indeterminate nodules with follicu-

Table 4. Comparison of C + U score in benign and malignant nodules in patients with and without thyroiditis

Thyroiditis	 Histopathology		  Mean C+U score

	 Benign, n (%)	 Malign, n (%)	 Total	 Benign	 Malign 	 p

Present	 35 (45)	 43 (55)	 4.15	 3.51	 4.67	 < 0.001

Not Present	 91 (54)	 77 (46)	 4.07	 3.61	 4.61	 < 0.001

p: Comparison of thyroid nodules reported as benign and malignant in terms of C + U score in histopathology report
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lar proliferation.15 The nodules in Btsd1 and Btsd3 
categories with a CUT score of higher than 2.5 are 
suggested to be evaluated for surgery by Ianny, et 
al.14   In our study, the recommendation of man-
agement of the CUT scoring system for TNs was 
compared with the histopathological results. The 
scoring system for TNs with Btsd1 cytology was 
found to have a detection rate of 34% for malignant 
cases.  Surgically resected nodules with Btsd1 and 
Btsd3 cytology, however, are a selected subset that 
were repeatedly Btsd1/Btsd3 and/or had worri-
some features. Although, the risk of malignancy in 
Btsd1 nodules is 5-10%, among surgically excised 
nodules initially reported as Btsd1, the malignancy 
rate is reported as 20% (9%-32%). In our study, 
in the nodules with 2 or more Btsd1 cytology and 
with a CUT score of higher than 2.5, the malig-
nancy rate was higher than the reported. Actual risk 
of malignancy is reported as 14% in surgically ex-
cised nodules with Btsd3 cytology, (6%-48%).5 In 
our study, the risk was 38% which was higher than 
the average actual risk of malignancy. So, CUT 
score which includes the cytology proves to have 
an additional information in predicting the risk of 
malignancy in indeterminate nodules. 

In a study evaluating the efficacy of classification 
systems, KWAK-TIRADS and ATA classification 
showed better diagnostic efficiency than ACR-TI-
RADS.17  However, ACR-TIRADS showed higher 
specificity. All three classifications (KWAK-TI-
RADS, ACR-TIRADS and ATA) performed better 
in distinguishing nodules that are larger than 1 cm. 
KWAK-TIRADS showed better diagnostic effi-
ciency than other methods in distinguishing nod-
ules > 1 cm (AUC: 0.92, p< 0.01).17  In our study, 
when the diagnostic efficiency of the CUT score 
was evaluated by ROC curve analysis, it was found 
to be as effective as the ACR-TIRADS, KWAK-
TIRADS and ATA classifications, which were 
shown to effectively evaluate the malignancy risk 
between benign and malignant nodules. 

Schenke, et al., demonstrated that ACR-TIRADS 
and KWAK-TIRADS are also reliable in assess-
ing the risk of malignancy in nodules < 1 cm.21 In 
our study, CUT score was equally effective with 
ACR-TIRADS, KWAK-TIRADS, and ATA scor-
ing system in determining malignancy in nodules 
< 1 cm.  The findings of malignancy in this sub-

group of nodules may help in the clinical follow-up 
of which patients should be submitted to an early 
imaging evaluation or intervention.

Controversial results are reported from various 
studies examining the relationship between HT 
and thyroid cancer, in which some authors report-
ed increase in the frequency of thyroid cancer in 
HT while others failed to show a relationship.22-27 
In addition, it has been reported that there may be 
some differences in ultrasonographic features be-
tween thyroid nodules with HT and those without 
HT.28-30 In patients with HT, an increase in the in-
cidence of intense calcification and a decrease in 
the incidence of psammoma bodies have been re-
ported compared to those without HT.28 In another 
study, it was stated that microlobulation or irregu-
lar border feature more common in benign nodules 
in patients with HT.29 Additionally, in patients with 
thyroid cancer and HT, the incidence of irregular 
border was found to be increased in malign nodules 
if the gland is hetoregenous. However, in TIRADS 
classifications, there is no strategy related to these 
different ultrasonographic features in HT. For this 
purpose, the m-TIRADS system was developed by 
Hang Zhou, et al. to classify the risk of malignancy 
in TNs accompanied by HT.7 In this study, promi-
nent hypoechogenicity, taller-than-wide shape, ir-
regular border, microcalcification or macrocalci-
fication and absence of halo were determined as 
independent risk factors for thyroid cancer in ac-
cordance with other studies.7 It has been stated that 
the m-TIRADS classification has high sensitivity 
and may be useful in making decisions regarding 
the management of TNs in patients with HT.7 In 
our study, the m-TIRADS scores in patients with 
HT were significantly higher in malignant nodules. 
Similarly, the CUT score was useful in distinguish-
ing malignant nodules from benign ones in patients 
with HT and thyroid nodule. When the diagnostic 
efficiency of the CUT score and m-TIRADS classi-
fication was evaluated with ROC curve analysis, it 
was found that both methods had similar efficacy. 
Presence of thyroiditis did not interfere with the 
diagnostic performance of CUT score in this sub-
group of patients.  

Our study has several limitations. The retrospec-
tive design of the study and the selection of the 
nodules among the patients who were assigned to 
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surgical treatment had resulted in a selection bias; 
and because of this, a higher rate of thyroid can-
cer in each Bethesda category was detected in our 
patients compared to the general population. How-
ever, as the Bethesda system has its own pitfalls es-
pecially in the indeterminate categories, our results 
compared the scoring systems of US features with 
each other by histopathologically proven malig-
nancy and thyroiditis.

In conclusion, our study showed that CUT scoring 
system was as effective as ACR-TIRADS, KWAK-
TIRADS and ATA risk classifications in predicting 
the risk of malignancy in thyroid nodules. Moreo-
ver, CUT scoring was similar efficancy with m-
TIRADS in patients with thyroiditis.
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