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screening)Oll Al ZfAMM ZARO| HAE2 A0t 9 50% (Fukushima Health

Management Survey), ¢l 38-67%Z O =Cl(Table 1) (4-7).

- add 2E HlEs U0 Z0HE =5 SIOHX| T, gl dE Kol X RCHES).
b

=
2) z M-klol-gl HEFAH H'E
- M= Us ScreenlngE Aok JeI0AM 1-2.5%, ZHAE 2ROl 2-6%0M Lo o] A

, 20Fe] B2 Fukushima health management survey report (4, 10)0f] [F=2® US screen

2 B3 LA ZAM (55 mm)2 SiE XY FA| A0 AT 2F 0.02-0.04%, HHE AR
M 2 0.05-01% B2 FHE|M, autopsy OIM L= subclinical PTC BlE= 13%2 012 &
ot SZOICH9)

- dutdoz ZrabMetol HEL of 40| HA ECt & X2 subclinical small (<2 cm) PTCO| &
HET 00N =20 autopsyOiiMel Ztgde Bl S TALY2 G2 XHO[7H BIEH9)

Table 1. Prevalence of Thyroid Incidentaloma and Thyroid Cancer

Thyroid Incidentaloma Thyroid Cancer

US (screening) | & 50% (38-67%)" > | US screen population

CT/MRI 16-17%' Child <18 0.02-0.04%*10

PET/CT 1-2%' Child with nodule 0.05-0.1%*1°

Autopsy 60%' Adult 1-2.5%" >7

Adult with nodule 2-6%'" >

Palpable nodule 5% >7
Nonpalpable nodule undergoing FNA 8-12%
Autopsy (subclinical PTC) 13%°




10.1 (women)
3.1 (men)
44.6 (women)

[2020 =L}
E7: < 60]

Global incidence per 100, 000 (2020)
Korea incidence per 100, 000 (2020)

Incidence rate of thyroid cancer™
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thyroiditis, acute infectious (pyogenic) thyroiditis. 3) High grade malignancy (lymphoma,

anaplastic carcinoma)
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« Family history of medullary thyroid carcinoma, multiple endocrine neoplasia type 2, papillary

Table 2. Features Suggesting Increased Risk of Malignant Potential (12)

« Firm or hard nodule consistency, Fixed nodule
« Persistent dysphonia, dysphagia, or dyspnea

« History of head and neck irradiation

thyroid carcinoma

» Age <14 or >70 years
» Male sex

 Growth of the nodule
« Cervical adenopathy
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(3) Hard, fixed thyroid mass.

(4) Rapidly growing painless mass (high grade malignancy: lymphoma, anaplastic carcinoma)
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-1cm HCF 3 &M 2H-

2021 K-TIRADSOIA K-TIRADS 3 ZE2 2 cm 2Lt 2 Z20| He|XITHAEAL CHA sigsta, K-

TIRADS 4 ZHE2 1-1.5cm EC & 40| He| T AAI A ECEH K-TIRDS 4 ZE2 1-1.5 cm

of H#elol 7|ELe2 JHYEIYE=D, Ol= K-TIRADS 4 ZH2 FEO| M2t & fIEEQ
~

.
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ik
£81

H2|(10-40%)7F H7| ME20 LXAHEOZ= 15 cm 7|F8 HE|0fF ofLf, ZHO| =20t 4Ad, &4
H K|, 24 QAR (B T W SHXNHBSEA MdF 5), X 2(HY, SEES, M
O

S §)2 135 He|TITHAAL Ao AA0| mMete |FAHSHA T=0| M8 7ts5t=S 5
K-TIRADS 292! &< 2016 K- TIRADSOHA‘IE SiH 2 AFO| 2 cm EO 2 FR0| MEXdo=z Y
2| TEAAME B 2 UCtD HDFHOLE, 2021 K-TIRADSOH A= He|TTHAAL oA K QISR

ol B2 ?é"*ol XNEHC 2 HX|AHL 27|17t HM S40[|Lt 0|82l 2H|
oot MEiMo=z Xz ™ HE|REHAZE M EC

Table 3. US-Based Biopsy Criteria for Thyroid Nodules in 2021 K-TIRADS (1)

Category Suggested malignancy Risk (%) | Biopsy Size Threshold
High suspicion (K-TIRADS 5) > 60 > 1.0cm
Intermediate suspicion (K-TIRADS 4) | 10-40 >10~15cm*

Low suspicion (K-TIRADS 3) 3-10 >20cm

Benign (K-TIRADS 2) <3 Not indicated

*If there are no particular risk factors, the 2021 K-TIRADS recommends biopsy for nodules > 1.5 cm
for K-TIRADS 4. However, within this range (1-1.5 cm), the decision for biopsy should be determined

based on the ultrasound features, nodule location, clinical risk factors (FDG avid on PET scan, familial

cancers, worrisome symptoms), and patient characteristics (age, comorbidities, and preference).
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Table 4. Follow-Up for Nodules that Do not Meet the Biopsy Criteria (1)

K-TIRADS SIZE US Follow-up
Up to 5 years After 5 years

High suspicion <10 mm every 6 months for 1-2 years | Every year
(K-TIRADS 5) followed by every year
Intermediate suspicion | £10-15mm | 1, 3, 5 year Every 3-5 years
(K-TIRADS 4)
Low suspicion < 20 mm 1, 3, 5 year Every 5Y or stop
(K-TIRADS 3)
Benign (K-TIRADS 2) - 2-5 year 5Y or stop

2) BE| A olF FHAM U K& EH
Ho| T EAL 2ol E Xz Z2F2 A2 W8 Fo ALAASHAM ME L Xto[7F U2
L} SSH2Z =30 248 7|=2 K& Z¥S dastd ULt (1, 3, 22)

(1) Nondiagnostic: Repeat FNA or CNB

- K-TIRADS 5: Repeat FNA or CNB within 6 months
- K-TIRADS 4 or 3: Repeat FNA or CNB within 12 months

- FNA nondiagnostic ZE9| AT L+ 5-20%2 MA|E|0f A2Lt(14), O] FIEES X
e 2t 222 malignancy risk0fl 72|ot HslE FX| ol ZAS| x=gnt

CH23). M2tA nondiagnostic 202 Q1) AES0AM Y&HQl TIE HREO0| ZASHK| @7
=0l Repeat biopsy?t 7|28 2=z HR5IH, iE22| HCt0|AM repeat biopsy/t &2 EICE.
- Repeat biopsy @A A|lEH2 Hiz MAHAAE St He| ML ZH7F L, & ¢
2t TEAL A0l HEHE £ UCH F, 1Y 20| oulkl= XM= S2HF 0 £
2% 4= QOL} FNAOA nondiagnostic rate L EO| &2 partially cystic noduled M= D&
A0| @l d ZEol & Y=It 1 Zt= spontaneous regressiongs & = Us MES 1
24510 13 A|™ M0 A|dSH= Zd0| AASICL

- FNAOIA nondiagnositc ratee &dd M 22 2 M3|3t7t dgh ZEOM = Ldst=d,

FNAOIA nondiagnostic Z1tE 29l Z% repeat FNA ECh= CNBZt ECt 2 HAEO|C}

(2) Benign: observation, selective repeat FNA

- K-TIRADS 5: Repeat FNA within 12 months
- K-TIRADS 4 or 3: US follow-up at 24 months

- FNA benign Z1t9| S HEE22 U1 R2oM (1-2%) (14) LUHOZ repeat FNAE ZRSHX| &
Ot 24 Y2d82 =30 240 A0 7] 20| =30 A4S st &2 & =3
AAZL B350

- K-TIRADS 5 ZH

: 23 &2 9M(high suspicion) ZE2 SHE0| HHHoZ =7 [[HTOH (3-18%) K-TIRADS
5 ZHOME & AIFEE 12{5t0] 1EH0|LHO|| repeat FNAZF #ILEICH (1




- K-TIRADS 4 or 3 ZH
ety o2 o Hof| 2Sm FHAAZE HIDECH B FH HA 2= ot2fe] HR0|& repeat

biopsyZt 122 = RUCE MW, =X ZEHOM Rolst 27| 57, 2EE Qot 34 &, =31}

AAY Lo AHO| MZ LIEIH A2, EM, Ablation therapy?t 12ikl= 42, AWM, 27|7t 3-

4 cm Old 2 ZE. =20 oLt 37|71 & ZHo 3% f8d ko &

o, o S0 Cife

- 25| Benign FNA XICH ZH
o

[
2 A™EEE A 27| IR0, cancer screening S| FH XS HAAL B2 =X |7
|

ot 2247t s 4% 2oE & UL

AAls EROHA| BLh B, 248z & fe7t 5oF UAALL 37| S7t2 oo =4 K= 2
FO| ERsitty Thkls df= ME8Noz X gt HAF AIYE = QU EoH 2E=R
H

H
o=
AMO| 242|0f thermal ablationg 74|ﬁI e 420 H=ZL0AM =24 FNAZL gt
HO I

(3) Atypia of undetermined significance (AUS): Repeat biopsy, US surveillance, diagnostic

surgery

- K-TIRADS 5: Repeat FNA or CNB within 6 months
- K-TIRADS 4 or 3: Repeat FNA or CNB within 12 months (US surveillance or molecular test)

- AUSE TIEHEl AEol Xz AFE2 =E0| Honf Haoto| met CiA XHo[FOo| ULH FE
repeat biopsy (FNA or CNB)7t H 1 Z|X| 2 repeat FNAS| AL 1 & 1t0f =2t0| =Xjjsto], ZH 9
Yaad, Hel o, 2T 2HS Y Y AP RO BHEFEM US surveillance, 2
EE7t 0f2 &2 diagnostic surgeryZt A|E = RUACEH

Zl 2o & A= 13-30%= HMAIZOf AeLt(14), 4 22 & fde= 2
SOt 240 F2 2[ETILHR3). AUSE M2 270 mMEtM & I™FE K07} A=H, PTC
&

Ho| %
7t o] M E|= nuclear atypia Z2E2 follicular neoplasmO| 2| &l E|= architectural atypia 2L & 2

Moz AUS ZAHEE repeat biopsyE AlYsts 40| AIE|=0, Ol & 50%0AH = &d
AFE Zloto| & £ Qo X2 ZAFo| Fetx|n =E %t diagnostic surgeryg HA[E = U7
M Zo|ct. ZLHojM= OFE UMK ALE0| X SHHO|X|D, cancerE HiXMISIO] 2= Q3 diagnostic

O
surgery 2X|St7] 23 X2 ZHEZ Il “rule-out” molecular test?t =&0| & =& UL}

(4) Follicular neoplasm: diagnostic surgery (most)

All nodules: Diagnostic lobectomy, US surveillance or molecular test

- JZZ Y (Follicular neoplasm)2 2 ZITHEl AHEE follicular variant PTC 2 follicular thyroid
cancer %P_I OlZd & IEE7F =11 (23-34%) (14), repeat biopsy2| F7H4 0|50 H2O FNA
22 CNBEZ &Y OlZZY TITH0| 27157 W0 EE¥oz 20| A& =0M=
molecular testE & fIPE K51 == ZAF0 &5 A2t FUHOM= Ot AFE0| 0%
HehHo|ct.

- O EEtHo 2 37[7F HA (<2 cm) =STF AN Doy YUY oy 2A0| Bl B3R
of ed a4 % X 58S 125t0] =3Mt FHHME PS5t ol 37|17t S715ts 8%
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(5) Suspicious for malignancy: Therapeutic surgery

- K-TIRADS 5 or 4: Surgery
- K-TIRADS 3: repeat FNA or surgery (selective)

- Active surveillance (low risk papillary microcarcinoma)

- Suspicious for malignancy ZITHQl AL Bethesda systemOIME & HHETt 67-83%2 HA|ZOf
AL2L(14), ZLHS| B2+ WEE 95% O|4O|CE MetA, ALIHE7t IR &7 0] Y
2 50| FAEXDH FNAOIM EESH fIFE0| gdg = A7 W=Z0| K-TIRADS 3 ZE0M=
MEHM O 2 repeat biopsyE 1&g == ULt

S|
- S0 Ml OMFF&0l eldEls BR0= +2L0 AS7t R4Hez HECH

(6) Malignancy: Therapeutic surgery

- All nodules: Surgery, Active surveillance (low risk papillary microcarcinoma)

- FNAO|A malignancy ZITto| (M ZAItE 1% O|TH0|H, YEM o2 &0 HIELL Holof

M Meld DMFELR E20= ASZt EXtHe 2 AAECH

* CNB ZITH A3l 7| =3 K|z ZH
- CNB ZIEH H2| Z1tO| Zk malignancy riske OHAl ZHEIE[0] AX| EOL}, CHEF FNAZ LR AL
ot B2 =L CNBOIAM benign2 2 L2 8% #5488, 5 cancer riske FNARQL H|StALL
H2 Aeg 2uglof AoH, 9IYd ZAlt= OFF =21 0] AKX ACH13). CNB Ao w2 A
B AF 2 FNAZDRF H|5HX| T, ZF ZIEH category2| malignancy risk2t repeated CNB2| &
O 25t0j= Ot% Z29| 2 E|0f UAX| QeCt

o

- CNBO|M XZ nondiagnostic ZA2t7t L2 ZR+= mistarget0] Ot &% FE fibrotic
degenerated noduleOilA| EZ2A Yde = U=, 22 7|, 23T 24, Ay 268 LS
O observation &2 repeat CNB7} A|&H &

- CNBO|A indeterminate ZIEtQl AL LRO|M = repeat biopsyE AlASHH conclusive FIEHO|
7tsd £ Q7] W2 2ZL3 diagnostic surgeryS &E0|7| 28 repeat CNBZF H 1 EICH

- CNBY|M OZFLo 2 TICHEl A2 cancer risk?t neoplasm risk?} &1 repeat biopsy2| 0|52
SOF FN2Z tFotn Xz & 2ot
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Table 5. US based appropriateness criteria for AS in PTMC

Risk of Tumor | Appropriateness for AS US feature

Low Risk Ideal Confined to the thyroid

No contact with the thyroid capsule and adjacent organs
No suspicious* feature of LN metastasis or distant

metastasis

Appropriate Anterior subcapsular tumors with a capsular abutment,

capsular disruption or protrusion

Paratracheal tumors with acute angle abutment to the

trachea

Posteromedial subcapsular tumors showing preserved

thyroid parenchyma between tumor and TEG

Posterolateral subcapsular tumors with capsular abutment,

disruption

Tumors with ill-defined margin

High Risk Inappropriate Anterior subcapsular tumors with replacement of strap
(candidates for muscle
immediate surgery) Paratracheal tumors with right- or wide-angle abutment to
trachea

Posteromedial tumors with loss of normal parenchyma

between TEG and tumor, or obvious protrusion




Posterolateral subcapsular tumors with obvious protrusion

Presence of biopsy proven or clinical LN metastasis or

distant metastasis

US = Ultrasound, Lymph node = LN, Tracheoesophageal groove = TEG

*Suspicious features of LN metastasis = any of four suspicious features of cortical hyperechogenicity, cystic

change, calcification or abnormal vascularity on US
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