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In patients with thyroid nodules, ultrasonography (US) has been established as a primary diagnostic
imaging method and is essential for treatment decision. The Korean Thyroid Imaging Reporting and
Data System (K-TIRADS) is a pattern-based, US malignancy risk stratification system that can easily di-
agnose nodules during real-time ultrasound examinations. The 2021 K-TIRADS clarified the US criteria
for nodule classification and revised the size thresholds for nodule biopsy, thereby reducing unneces-
sary biopsies for benign nodules while maintaining the appropriate sensitivity to detect malignant tu-
mors in patients without feature of high risk thyroid cancer. Thyroid radiology practice has an impor-
tant clinical role in the diagnosis and non-surgical treatment of patients with thyroid nodules, and
should be performed according to standard practice guidelines for proper and effective clinical care.

Index terms Thyroid Nodule; Ultrasonography; Diagnosis; Biopsy, Fine-Needle; Practice Guideline
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Table 1. Updated US Lexicon Terminology and Definitions for Thyroid Nodules in the 2021 K-TIRADS

Descriptor

US Lexicon Updated Content in 2021 K-TIRADS
2016 K-TIRADS 2021 K-TIRADS
Composition Solid, predominantly solid, Solid, predominantly solid, =~ Same descriptors and definitions
predominantly cystic, cystic, predominantly cystic,
spongiform cystic, spongiform
Echogenicity Marked hypoechogenicity Marked hypoechogenicity Same descriptors, changed definitions
Mild hypoechogenicity Mild hypoechogenicity - Marked hypoechogenicity: hypoechoic or
Isoechogenicity Isoechogenicity similar echogenicity relative
Hyperechogenicity Hyperechogenicity to the adjacent anterior neck muscle

- Mild hypoechogenicity: hypoechoic relative to
the normal thyroid parenchyma

- Reference for thyroid parenchymal echogenicity
in diffuse thyroid disease: presumed
echogenicity of normal thyroid parenchyma

Orientation (shape) Parallel/nonparallel Parallel/nonparallel Same descriptor, changed definition
- Reference image plane: transverse plane
Margin Spiculate d or microlobulated  Irregular Changed descriptor: irregular, same definitions
Smooth, ill-defined Smooth, ill-defined
Echogenic foci Microcalcification Punctate echogenic foci Changed lexicon: echogenic foci
(calcification) (microcalcifications) Changed descriptor: punctate echogenic foci
Same definition
Macrocalcification Macrocalcification Same descriptor and definition
Rim calcification Rim calcification Same descriptor and definition
Comet-tail artifact Intracystic echogenic foci with Changed descriptor, same definition

comet-tail artifact

Modified from Ha et al. Korean J Radiol 2021;22:2094-2123 (8).
K-TIRADS = Korean Thyroid Imaging Reporting and Data System, US = ultrasonography

ZH 1d(Composition)
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Table 2. Updated US-Based Risk Stratification of Cervical Lymph Nodes for Nodal Metastasis and FNA Indications in the 2021 K-TIRADS

US Feature . FNA Size Threshold
Category Approximate Preoperative/
2016 K-TIRADS 2021 K-TIRADS Malignancy Risk (%) .
Postoperative!
Suspicious” Cystic change Cystic change 73-88° Size>3-5mm
Calcification (micro/macro) Echogenic foci (calcifications) (short diameter)
Hyperechogenicity Cortical hyperechogenicity
(focal or diffuse) (focal or diffuse)
Abnormal vascularity Abnormal vascularity
(peripheral or diffuse) (peripheral or diffuse)
Indeterminate ' Loss of central hilar echo and absence Loss of echogenic hilum and 20 Size>5mm
of central hilar vascularity hilar vascularity (short diameter)
Probably Benign*  Central hilar echo or central hilar Echogenic hilum or hilar <3 Not indicated
vascularity vascularity

Modified from Ha et al. Korean J Radiol 2021;22:2094-2123 (8).

*Lymph nodes with suspicious imaging features are included in this category, regardless of the presence of imaging features of probable
benign or indeterminate origin.

TLymph nodes not included in suspicious or probable benign categories.

*Lymph nodes with any imaging feature of echogenic hilum or hilar vascularity are considered probably benign, if there are no otherwise
suspicious imaging features.

S Estimated risk associated with any of the four suspicious features.

lif US surveillance is considered instead of re-operation or ablation therapy for suspicious, recurrent lesions in the operative bed of postop-
erative patients, FNA may be deferred for small, indeterminate, or suspicious lymph nodes < 8-10 mm (short diameter on the US image).
FNA =fine-needle aspiration, K-TIRADS = Korean Thyroid Imaging Reporting and Data System, US = ultrasonography
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Table 3. Updated US-Based Risk Stratification of Thyroid Nodules in the 2021 K-TIRADS

US Pattern Updated Content in Suggested
2016 K-TIRADS 2021 K-TIRADS 2021 K-TIRADS Malignancy Risk (%)°
High suspicion Solid hypoechoic nodule withany  Solid hypoechoic nodule withany ~ Same US patterns
(K-TIRADS 5)  of the three suspicious US features  of the three suspicious US features

Category

(microcalcification, nonparallel (punctate echogenic foci, >60
orientation, spiculated/ nonparallel orientation, and
microlobulated margin) irregular margin)
Intermediate 1) Solid hypoechoic nodules 1) Solid hypoechoic nodules Addition of three US
suspicion without any of the three suspicious  without any of the three patterns:
(K-TIRADS 4)  US features or suspicious US features or 1) Entirely calcified
2) Partially cystic or iso-/hyperechoic 2) Partially cystic or iso-/hyperechoic  nodules
nodule with any of the three nodule with any of the three 2) Extensive 1040
suspicious US features suspicious US features parenchymal punctate
3) Entirely calcified nodules® echogenic foci without

adiscrete nodule®
3) Diffusely infiltrative

lesion*

Low suspicion Partially cystic or iso-/hyperechoic  Partially cystic or iso-/hyperechoic ~ Same US patterns

(K-TIRADS 3)  nodule without any of the three nodule without any of the three 3-10

suspicious US features suspicious US features

Benign 1) Spongiform 1) Iso-/hyperechoic spongiform Regardless of coexisting

(K-TIRADS 2) 2) Partially cystic nodule with 2) Intracystic echogenic foci and any suspicious US <3

comet-tail artifact comet-tail artifact features
3) Pure cyst 3) Pure cyst

No nodule - - - -

(K-TIRADS 1)

Modified from Ha et al. Korean J Radiol 2021;22:2094-2123 (8).

*Entirely calcified nodules with complete posterior acoustic shadowing, with no soft tissue component identified due to dense shadow-
ing on the US.

TSuspicion of diffuse sclerosing variant of papillary carcinoma.

*Suspicion of metastasis or lymphoma.

SEstimated risk of each category in the 2021 K-TIRADS.

FNA = fine-needle aspiration, K-TIRADS = Korean Thyroid Imaging Reporting and Data System, US = ultrasonography

et ZEo| HE[RITHHAL 7| &
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RADSOlA= 788 Bejxitdate] 24 37] 7188 ofd 249 27|8ot 2 42 +74s}
R, o= A 1 cm 3719 A vAl-FL-2 A=A A tidel A, AJCCollA T 712
7] 7]e] T1b > 1 cm, T2 > 2 cm®l A& l3ste] o|ef YX|=]A] otof &t wjstal 582
shReRIT Al 4 a1k A Hsieich

Z7179] 5% x| 27} Wesly| ujRo] &
Al
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Fig. 1. K-TIRADS 4 (intermediate suspicion) nodules with US patterns of disseminated punctate echogenic
foci and entirely calcified nodule in a 61-year-old male.

A, B. US images show (A) disseminated punctate echogenic foci without a discrete mass in the right thyroid
lobe, diagnosed as diffuse sclerosing variant of papillary carcinoma, and (B) an entirely calcified nodule
with dense posterior acoustic shadowing in the left thyroid lobe, diagnosed upon surgery as classic papil-
lary carcinoma.

K-TIRADS = Korean Thyroid Imaging Reporting and Data System, US = ultrasonography

Fig. 2. K-TIRADS 4 (intermediate suspicion) nodule with an US pat-
tern of a diffusely infiltrative lesion in a 62-year-old female.

The US image shows a markedly hypoechoic infiltrative solid le-
sion, diagnosed via core needle biopsy as malignant B-cell lym-
phoma, replacing the entire left thyroid lobe.

K-TIRADS = Korean Thyroid Imaging Reporting and Data System,
US = ultrasonography
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Fig. 3. K-TIRADS 4 (intermediate suspicion) nodule with an US pattern of a diffusely infiltrative lesion and
multiple cervical lymph node metastases in a 69-year-old male with lung cancer.

The US image shows diffuse enlargement with suspicious, ill-defined, predominantly isoechoic lesions in
both thyroid lobes, the left of which was diagnosed by core needle biopsy as metastatic squamous cell car-
cinoma from lung cancer.

K-TIRADS = Korean Thyroid Imaging Reporting and Data System, US = ultrasonography

AAF Aol whet F7HA 0 2 7 Aol gt T 2 4

A4 o] Jeje A= 48 2] K-TIRASDS |
Zot A4 3710 o3l A% H Tt KTIRASDS M= 29| o AP o & Qlzfo|m ZHe| 3
£ AR cll et Ak QIAjolrt, ARt o7 AE F7]+= o YIF =9 ofF QIAb= oY A]

2cm Hoh & 49
AA o] =7}t F7kohes Mg aeso(29) Hexlvate] 24 37] 71eo] 7= Tk
(8). 2016 K-TIRADS®} H|w5}to] 2021 K-TIRADSOIIA Hj-e-gAre] AA 7] 71%0] K-TI-
RADS 3 ¥ K-TIRADS 4 2ol %3 2= =T, o= 3717k 2 cm ©l5He] Z-ollA] 2016 K-

iih)
Q
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Fig. 4. K-TIRADS 2 (benign) nodule with an US pattern of a predominantly cystic nodule with intracystic
echogenic foci and comet-tail artifacts in a 70-year-old male.

A, B. The US images show multiple intracystic echogenic foci with comet-tail artifacts (long arrows) in a pre-
dominantly cystic nodule in the right thyroid lobe, along with (A) two additional punctate echogenic foci
(short arrows) in the solid component of the nodule.

K-TIRADS = Korean Thyr0|d Imaglng Reportlng and Data System, US = ultrasonography

Table 4. Updated Nodule Size Thresholds for Biopsy in the 2021 K-TIRADS

Nodule Size Threshold for Biopsy (cm)

Category
2016 K-TIRADS 2021 K-TIRADS
K-TIRADS 5 =10 >1.0
K-TIRADS 4 =1.0 >1.0-1.5
K-TIRADS 3 =15 >2.0
K-TIRADS 2 Spongiform (= 2) [selective] Not indicated

K-TIRADS = Korean Thyroid Imaging Reporting and Data System

TIRADS?| ®2| Rt AL A9 7|50 & ZIthe] ol Ei= Eout 5 9ot Be| kA 52
DS Bekslaiat 519, ofRlE s} ofgh ZhAstEekE 1-2 cm 37]9] AR TR 29
3 ol siigoto] 2agut 4 AR 4 Hej7t 7hsdh 2 skl
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AHAA} thatoll siedshal, K-TIRADS 4 242 1-1.5 cmE T 2 74-90f HajickgdAz) Hag
o}, K-TIRDS 4 Z&ollA BejdegAre] 24 =271 71%0] 1-1.5 cm WY &2 71 = =], o=
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Z50 44, A4 94X, A AP B4 B FANGETEDG AFH 4 5), Ak 29l
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