Check for
updates

st Tsts]x]: A1 97 @ Al 55 2022 https://doi.org/10.3904/kjm.2022.97.5.292

What's new?

N 22 A319H(2021 Korean Thyroid Imaging Reporting and
Data System)& ©]83 74t AA 9| H7}

gt Slateher il mEe yeleta
HAY

2021 Korean Thyroid Imaging Reporting and Data System (2021-K-TIRADS) and
Imaging-Based Management of Thyroid Nodules: Korean Society of
Thyroid Radiology Consensus Statement and Recommendations

So Lyung Jung
Department of Radiology, Yeouido St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Seoul, Korea

The rate of detection of thyroid nodules and carcinomas has increased with the widespread use of ultrasonography (US), which is
the primary imaging modality for the detection and risk stratification of thyroid nodules. The appropriate diagnosis and manage-
ment of these patients is based on the risk factors related to the patients as well as the thyroid nodules. The Korean Society of
Thyroid Radiology (KSThR) published consensus recommendations for US-based management of thyroid nodules in 2011 and re-
vised them in 2016. These guidelines have been used as the standard guidelines in Korea. However, recent advances in the diag-
nosis and management of thyroid nodules have necessitated the revision of the original recommendations. The task force of the
KSThR has revised the Korean Thyroid Imaging Reporting and Data System and recommendations for US lexicon, biopsy criteria,
US criteria of extrathyroidal extension, optimal thyroid computed tomography protocol, and US follow-up of thyroid nodules be-
fore and after biopsy. The biopsy criteria were revised to reduce unnecessary biopsies for benign nodules while maintaining an ap-
propriate sensitivity for the detection of malignant tumors. The goal of these recommendations is to provide the optimal scientific
evidence and expert opinion consensus regarding US-based diagnosis and management of thyroid nodules. (Korean J Med
2022;97:292-302)
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Table 1. Terminology and definitions of the major us lexicon for thyroid nodules [6]

Descriptor Definition Synonym
Composition Solid No obvious cystic component
Predominant solid Cystic portion < 50%
Predominant cystic Cystic portion > 50%
Cystic No obvious solid component Pure cyst
Spongiform Microcystic changes > 50% of solid component Honeycomb
Echogenicity Marked hypoechogencity Hypoechoic or similar echogenicity relative to the anterior neck
muscles
Mild hypoechogenicity ~ Hypoechoic relative to the normal thyroid parenchyma and
hyperechoic relative to the anterior neck muscles
Isoechogencity Same echogenicity as that of the normal thyroid parenchyma
Hyperechogenicity Hyperechoic relative to the normal thyroid parenchyma
Orientation Parallel Anteroposterior diameter < transverse diameter in the transverse
(shape) plane
Nonparallel Anteroposterior diameter > transverse diameter in the transverse  Taller-than-wide shape
plane
Margin Smooth Obviously discernible smooth edges Regular, circumscribed
Infiltrative,
non-smooth, jagged
edges, lobulated
Irregular Obviously discernible, but non-smooth edges with spiculations or

microlobuations
11l-defined

Poorly demarcated margins, which cannot be obviously

Indistinct

differentiated from the adjacent thyroid tissue

Echogenic foci

(calcifications) (micro-calcification) a nodule
Macro-calcification

Rim calcification

incomplete)

Large (> 1 mm) hyperechoic foci with posterior acoustic shadowing

Peripheral curvilinear hyperechoic line surrounding the nodule
margin with or without posterior shadowing (complete or

Punctate echogenic foci  Punctate (< 1 mm) hyperechoic foci within the solid component of

Coarse calcifications

Peripheral, egg shell
calcification

Intracystic echogenic foci  Intracystic echogenic foci showing comet-like echogenic tail

with comet-tail artifact

US, ultrasonography.
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Al Bk 2gue] N BAAR) £ T ofske k2021 ATSIoAE S} U Q= AR T of
o2 ZPA3= Aof oJE_0] Qo] dol=E ®F7|SFATH F9FAK(normal thyroid parenchyma echogenicity) &= % 23}
RCHFig. 1). S Ao = AdAdoll A= Aol 9l

= = = ol LR s Aol AdEdem B

o]7] wiio] 1 AH-L 2016 Paiglol wf=H Fofz AHo]

MM Aol x 21 BEER0(US Lexicon) &3z 2021 Harjte| W= Aol 5 Ado] FHrlFig 2). 17
b2 2021 Hat A= 27t sl&she A4 A o=

WA Ado] o 52 FUA FHT + Sl= A FIE 71E0 2 B9t

Echogenicity of the nodule: lower than that of  Echogenicity of the nodule: similar to Echogenicity of the nodule: higher than
the anterior neck muscle anterior neck muscle echogenicity anterior neck muscle echogenicity and lower
than normal thyroid nodule echogenicity
Malignant risk: 51.9% 59.6% 27%
2016 Marked hypoechogencity Mild hypoechogencity
2021 Marked hypoechogencity Mild hypoechogencity

Figure 1. Nodules with marked and mild hypoechogenicity. The echogenicity of the nodules is determined as compared to that of refer-
ence structures (normal thyroid parenchyma and anterior neck muscles, including the strap and sternocleidomastoid muscles).
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Isoechoic: Echogenicity of the nodule
appears isoechoic with the thyroid

Hypoechoic: Echogenicity of nodule
appears to be hypoechoic than thyroid.

2016 gland, which appears hypoechoic due
to thyroiditis.
Hypoechoic: Echogenicity of the nod-
2021 ule appears to be hypoechoic than the

normal thyroid gland.

Hypoechoic: Echogenicity of nodule
appears to be hypoechoic than the nor-
mal thyroid.

Figure 2. Different echogenicity definition of the nodules in cases of abnormal thyroid parenchyma hypoechogenicity due to (A) diffuse

thyroid diseases and (B) normal thyroid echogenicity.

Table 2. Echogenic foci (calcifications)

2016: Calcifications

2021: Echogenic foci (microcalcifications)

Microcalcification Echogenic foci of 1mm or less with or without
posterior acoustic shadowing within solid
portion

Macrocalcification ~ Echogenic foci larger than 1mm with posterior
acoustic shadowing

Rim calcification Peripheral curvilinear echogenic rim

(complete or incomplete)

Colloid (comet-tail
artifact)

Echogenic foci with reverberation artifact
within cystic component

Punctate echogenic

Macrocalcification

Rim calcification

Intracystic echogenic

Punctate (< 1 mm) hyperechoic foci (PEF)
foci within the solid component of a nodule

Large (> 1 mm) hyperechoic foci with posterior
acoustic shadowing

Peripheral curvilinear hyperechoic line
surrounding the nodule margin with or without
posterior shadowing

(complete or incomplete)

Intracystic echogenic foci showing comet-like
foci with comet-tail ~ echogenic tail

artifact
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Hol= 2k FE-S Wit o)= 4702 vt 1) punctate
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2) 7|4 3]s (macrocalcification) (> 1 mm), 3) 7}AAIE] A3]
SNrim calcification), 4) intracystic echogenic foci with comet-tail
artifact®]t(Table 2, Fig. 3).

ZAHo|A HEQl PEFE 2016 HigltoA= ulA|A g3}
(microcalcification) = A5} 1t of2] Ao w2 F5E ==
o] =, Xl (psammomatous) -2 A 2] u| XA 35St =T}
alof| 5 2o R Holal FhHo| x| Foba] A3jstE=
PEF= A ofal ik, PEFE M ZHAMIS-EololA) i she
we)% A8ske shel7]w oA el dE SAHe
| SR A TIIE: 36.9-59.6%; S0]%=: 78.6-94.6%; ¥4I
2): 258-683%)0| AT, =27 F AN % WAL, PEF
o] F8 1, /DO AH(16259%)0l4 WAL A
o Aol 13 FHET8INA BAHAE H9 o
of| %7} =t} Intracystic echogenic foci with comet-tail artifact

o

+

T

‘2016‘ Microcalcification ‘ ‘ Macrocalcification ‘

Punctate echogenic
foci: PEF

2021

‘ Macrocalcification ‘

‘ Rim calcification | Colloid (comet tail) ‘

Intracystic echogenic foci
with comet tail artifact

‘ Rim calcification

Figure 3. Change in the term and definition of the calcification to echogenic foci.

Table 3. US findings for ETE of thyroid cancer

Category US feature

Description

Minor ETE to Anterolateral Capsular disruption

Loss of the perithyroidal echogenic line at the site of contact with the

thyroid cancer

Bulging across the expected margin of thyroid gland, and bulging into the

perithyroidal soft tissue

Thyroid cancer protruding into the strap muscle, with indistinct strap
muscle margins

Protrusion of thyroid cancer into the TEG, beyond the expected margin of

normal thyroid gland

Minor ETE to Posterior Protrusion

Gross ETE to strap muscle Replacement of strap
muscle

Gross ETE to RLN Protrusion into TEG

Gross ETE to trachea Obtuse angle

Obtuse angle formed by the surfaces of thyroid cancer and tracheal cartilage

US, ultrasonography; ETE, extrathyroidal extension; RLN, recurrent laryngeal nerve; TEG, tracheoesophageal groove.
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Figure 5. US findings of posterior, tracheal, RLN ETE. (A) minor ETE to posterior capsule, (B) gross ETE to trachea, (C) gross ETE to
RLN. US, ultrasonography; RLN, recurrent laryngeal nerve; ETE, extrathyroidal extension.
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X(nonparallel orientation)o]C}. 2016 HIQH} H|WF}o]
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A o] k==l tht Atk 1) entirely calcified
nodule, 2) extensive parenchymal PEF (microcalcification) with-
out discrete nodules (suspicious for diffuse sclerosing variant of
PTC), 3) diffusely infiltrative lesions (suspicious for infiltrative
malignancy, such as metastasis or lymphoma). K-TIRADS 29|
299 278 Holt AL oPyolyzgut a4
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Jkglo] K-TIRADS 22 HZa}sich

X AAZ} 2iQst stXx} MEH(selection of patients for

US—guided biopsy)

otoz v g A7t Wasih F s Bl AH9-13]0] mEw 2016 HILQk2-
1 em o]/l A A-oll A A ol thgt ol
7} 7V B, A Al et BEas 21 4
BIE7E 7bA gtk ofoh e Avhe 24 Aok sk
Thyroid nodule
l ! .
Solid Partially cystic - Iso-/hyperechoic spongiform
hypoechoic - - Partially cystic with intracystic echogenic
Iso/hyperechoic foci showing comet tail artifact
- Pure cyst
Any suspicious Any suspicious
US featuresa US features?
Yes No Yes No
A\
v v
High Intermediate Beni
suspicion suspicion suspicion K TleergDré >
(K-TIRADS 5) (K-TIRADS 4) (K-TIRADS 3) (K- )

Figure 6. Algorithm of the 2021 K-TIRADS for malignancy risk stratification based on the nodule composition and echogenicity, and sus-
picious US features. K-TIRADS, Korean Thyroid Imaging Reporting and Data System; US, ultrasonography. *Punctate echogenic foci
(microcalcifications), nonparallel orientation (taller than wide shape), and irregular margins.

- 298 -



Y,
i)
1o
u
N
=
Mo
o
32
v
N 2
i)
)
k]
" [}
2
=)
il
=)
my
flo
W
N
2

A 22 HJAE A AdE2 vt
|

[e]
1 em o]4Ql AdofA oF W] gt 2%t

Table 4. US pattern and malignancy risk of thyroid nodules and biopsy size thresholds in the 2021 K-TIRADS

Suspected Nodule size
Category US patterns malignancy risk threshold
(%) for biopsy
High suspicion Solid hypoechoic nodule with any of the three suspicious US features > 60 >1.0cm
(K-TIRADS 5) (punctate echogenic foci, nonparallel orientation, and irregular margins)
Intermediate suspicion 1) Solid hypoechoic nodules without any of the three suspicious US features or 10-40 >1.0-1.5cm
(K-TIRADS 4) 2) Partially cystic or iso-/hyperechoic nodule with any of the three suspicious
US features
3) Entirely calcified nodules
Low suspicion Partially cystic or iso-/hyperechoic nodule without any of the three suspicious 3-10 >2.0cm
(K-TIRADS 3) US features
Benign (K-TIRADS 2) 1) Iso-/hyperechoic spongiform <3 Not indicated
2) Partially cystic nodule with intracystic echogenic foci and comet-tail artifact
3) Pure cyst
US, ultrasonography; K-TIRADS, Korean Thyroid Imaging Reporting and Data System.
Table 5. Management of thyroid nodules based on FNA results and US pattemns
FNA diagnosis US pattern (K-TIRADS) Management
Nondiagnostic High suspicion Repeat FNA or CNB* within 6 months
Intermediate or low suspicion Repeat FNA or CNB* within 12 months
Benign High suspicion Repeat FNA within 12 months
Intermediate or low suspicion US follow-up at 24 months
AUS/FLUS High suspicion Repeat FNA or CNB* within 6 months
Intermediate or low suspicion Repeat FNA or CNB® within 12 months
US surveillance® or molecular test
FN/SFN All nodules Diagnostic surgery (lobectomy)

High suspicion
Intermediate or low suspicion

Suspicious for
malignancy

Malignant All nodules

US surveillance® or molecular test

Surgery
Repeat FNA or surgery
Active surveillance’
Surgery
Active surveillance®

FNA, fine needle aspiration; US, ultrasonography; K-TIRADS, Korean Thyroid Imaging Reporting and Data System; AUS, atypia of
undetermined significance; FLUS, follicular lesion of undetermined significance; FN, follicular neoplasm; SFN, suspicious for follicular
neoplasm; CNB, core needle biopsy.

“CNB may be considered instead of a repeat FNA if an experienced operator is available; "US follow-up may be considered, depending
on the nodule size, US features, cytological features, clinical features, patient preferences, and, if possible, molecular test results. If the
repeat FNA cytology findings are inconclusive, frequent US follow-up or diagnostic surgery may be considered; “US follow-up, instead
of immediate surgery, may be considered in selected patients, depending on the nodule size, US features, clinical features, patient
preferences, and, if possible, molecular test results; YActive surveillance instead of immediate surgery can be considered for adults with
probable or proven low-risk papillary microcarcinoma.

- 299 -



— The Korean Journal of Medicine: Vol. 97, No. 5, 2022 —

o], YA STk AR 24 AAof shs
Adel 27|18 ARSHE Ho] Fastch oiyEel 49 o
AAere] el AAES TEd o), duE A5k Ast
A BRLT ANBAS Solt ML 91T 289 47
o g #he AH(1-2 emell AT 4= ek A AH(-

em)ol] T BHaTE 24 PAs BT 24 A At
2 QI S50) ek Buash A 48 2ol

N
i
o
S~
>
:?L
(]
o
ol
Ir
i
i)
1o
1
N

uje} 535} THTable 4).

qhof AnpA Aol A EAY, 29 FRECIE T,
ol O1FEA, PFAF BT Wlo] AR 4,
HAHol7h Jete 39, AL Y(medullary  thyroid
cancer)°| 24 ¥= ol A A A7]eF Adglol
2% ZAksfok gk,

5-10 mm =7]9] K-TIRADS 5 232 &E0|3 2]
o] SlE AL, 7% o] o Aol 2% AL A
TE) B3 M7 ADE A7) YME 22 7
3 = 9irk of=lo]Ql Aol AR AL ga) YA
2o TEste] 2% AAE Alasof gt

-TIRADS 4 242 22 AA} il 2715 1-1.5 em=Z 3+
A, A S8 APET-CT 4

o

fa(Ho], FH A B E)of wEt A = ]

o

l

K-TIRADS 2 42 T2 0= 22 HALS HahA] ¢
U ddo] A& o g AXNAY A 5(HeEd] 2 4
2 7) Aoj A AARE AT 4= Utk 2016 K-TIRADS$}
Hlaste] 2021 K-TIRADS= 22 Z2(< 2 ecm)ofl A S8
S A BlEE 19.2-328%% FA]| Fo|WA], 27|17k & of
A 2em) Zedo] gk w9 =2 W= (98.0%)F FA
sheiTH14].

2021 K-TIRADSO|| 4] 2h& (< 2 em)o]) st 22 25
Z2 HARE(17.6%)> tHE o2 b HilQH(American

Association of Clinical Endocrinologists/American College of

)

Endocrinology/Associazione Medici Endocrinologimedical guide-
lines, the European-TIRADS, and the American College of Radiology
[ACR]) (18.6-28.1%) .} Wt} 3 F o AH(> 2 em) Zth
= % WHE98.0%)= thE o2 Yk HarRk®9.7%)E et
) AEAom A2 2-o Uit S e’ 23] JARES

i
e
flo
S
um
o
2
N
=
e
=)
e
[
o
Jo
2
u
N
E
R
2%
lo
=)

It 52 283 AL sk KTIRADS 3 -2 4
AL 1,3, 5de] #1 Zeuk AAES ATk Wof 59

AAIA 27) W7} glom K-TIRADS 4 A8 3-540}

2

2 5o 3 AR o 53 34 Aol 27] WEE glow
24 20k AAE A7ISHIL QA 24 HAS WAt
2717k 74 2] o B A5 8 287} PAE AN
sl Tk | emir e AR 34 AAE A7l
S0t 4= 9lek. whok 24 7AJol 4] K-TIRADS 7} 3127}
M BHE A& KTIRADS 7]320] ket 52 71A1E: Al

sfof gtk &, Z717F o] A gt AEL2 o elolrth
A717F AMA S Lot K-TIRADS 71| aLz]o] %

[e]

2o
lo] 28} AAtet 24 AAE ANE 4 Yl 28w
3!

<

D)

M[EIE21AAHfine needle aspiration, FNA) 0|§ ZiAMM

[=]
ZAHEo| =3at 7[gt 22|

- 300 -



— So Lyung Jung. 2021 K-TIRADS —

daue Tl CTe| Het

ok BRjellA] 2o M 29 F CT AAP} Last
ok 29 A CT Ark= A3k o]/ Al 22 (ectopic
thyroid tissue), T A %4s B0 W2 ZHArA 227} 7
WSl T AUkl FBSich 29 CT ke B
Ho] kol BWerzlo|ck. Tnd Mol 7ol Fe vl
S 2ZAET PSS Belth CT AR FAA
(skull base)of| A AF5-%2A F(aortopulmonary [AP] window)7}
A srelolof Blt). ol £ YA /W 95 M2
-5 (aberrant right subclavian artery)< 3 7}38fjoF 5}7] wj&
olck. ZHHAIRE Z5kE SISAE HHFE 1g TRESS

ARg3te] CTS A|d33fjof ghel6).

éuﬁ
Ti

Fl{‘ ¢

Z 2

Al el akslof A A|AIgE K-TIRADS+= /“zl/\]
o of 240 BRI golgt s 7|9k oF

AlS3t A 2HI(RSS)ol vk K-TIRADS O] 542 A7 ¢

AA0 22 AL 71RE Ziek 9 yke]of|
5 2310] Heka 2719} HolEl 4B} AL AN
ojt}. 7§ 2021'd K-TIRADSo| A= A 2489 25
TFIEE-8-0J(US lexicon), Y& A 53Nrisk stratification), ©]0]
A 7|4k ¥2](image-based management)7} 17| /ol ARg-
9 4 Qs ool gk 20214 K-TIRADSOIA] 24
DA A9 Aol Al A 2710 12 oY el A

FABFRA FLat 27 HAE Zol7] 9]

o

)
U
9
>
o
5 ox
r)v
)
W ox ot A

ol

l

A% S

3 A= A

0=

Erof: 7P A,

—_

A

AN 285 A4k A1

o

ot
o
oY

CONFLICTS OF INTEREST

No potential conflict of interest relevant to this article was

reported.

FUNDING

None.

AUTHOR CONTRIBUTIONS

SLJ drafted the manuscript and revised the draft critically for
important intellectual content.

ACKNOWLEDGMENTS

None.

REFERENCES

1. Frates MC, Benson CB, Charboneau JW, et al. Management
of thyroid nodules detected at US: Society of Radiologists in
Ultrasound consensus conference statement. Radiology 2005;
237:794-800.

2. Guth S, Theune U, Aberle J, Galach A, Bamberger CM.
Very high prevalence of thyroid nodules detected by high
frequency (13 MHz) ultrasound examination. Eur J Clin
Invest 2009;39:699-706.

3. Tan GH, Gharib H. Thyroid incidentalomas: management
approaches to nonpalpable nodules discovered incidentally
on thyroid imaging. Ann Intern Med 1997;126:226-231.

4. Moon WJ, Baeck JH, Jung SL, et al. Ultrasonography and the
ultrasound-based management of thyroid nodules: con-
sensus statement and recommendations. Korean J Radiol
2011;12:1-14.

5. Shin JH, Baek JH, Chung J, et al. Ultrasonography diag-
nosis and imaging-based management of thyroid nodules:
revised Korean Society of Thyroid Radiology consensus
statement and recommendations. Korean J Radiol 2016;17:
370-395.

6. HaEJ, Chung SR, Na DG, et al. 2021 Korean thyroid imaging
reporting and data system and imaging-based management
of thyroid nodules: Korean Society of Thyroid Radiology
consensus statement and recommendations. Korean J Radiol
2021;22:2094-2123.

7. Lee JY, Na DG, Yoon SJ, et al. Ultrasound malignancy risk
stratification of thyroid nodules based on the degree of hypo-
echogenicity and echotexture. Eur Radiol 2020;30:1653-1663.

8. Kim SY, Na DG, Paik W. Which ultrasound image plane is
appropriate for evaluating the taller-than-wide sign in the
risk stratification of thyroid nodules? Eur Radiol 2021;31:

7605-7613.

9. Ha EJ, Na DG, Baek JH, Sung JY, Kim JH, Kang SY. US
fine-needle aspiration biopsy for thyroid malignancy: diag-
nostic performance of seven society guidelines applied to
2000 thyroid nodules. Radiology 2018;287:893-900.

- 301 -



10.

11.

12.

— e A A 97 A5 &

Ha EJ, Na DG, Moon WJ, Lee YH, Choi N. Diagnostic per-
formance of ultrasound-based risk-stratification systems for
thyroid nodules: comparison of the 2015 American Thyroid
Association guidelines with the 2016 Korean Thyroid
Association/Korean Society of Thyroid Radiology and 2017
American College of Radiology guidelines. Thyroid 2018;28:
1532-1537.

Ha SM, Baek JH, Na DG, et al. Diagnostic performance of
practice guidelines for thyroid nodules: thyroid nodule size
versus biopsy rates. Radiology 2019;291:92-99.

Middleton WD, Teefey SA, Reading CC, et al. Comparison
of performance characteristics of American College of

13.

14.

- 302 -

ZH A 708 & 2022 —

Radiology TI-RADS, Korean Society of Thyroid Radiology
TIRADS, and American Thyroid Association guidelines.
AJR Am J Roentgenol 2018;210:1148-1154.

Grani G, Lamartina L, Ascoli V, et al. Reducing the number
of unnecessary thyroid biopsies while improving diagnostic
accuracy: toward the "Right" TIRADS. J Clin Endocrinol
Metab 2019;10495-102.

Chung SR, Ahn HS, Choi YJ, et al. Diagnostic performance
of the modified Korean thyroid imaging reporting and data
system for thyroid malignancy: a multicenter validation
study. Korean J Radiol 2021;22:1579-1586.



