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Executive Summary

Study on Selection Criteria of Additional Diagnostic Radioiodine
(RAI) Whole-body Scan in Differentiated Thyroid Cancer

Seok-Mo Kim', Seok-Hyun Kint. Jinseub Hwang’, Ji Fun Yoor?. Youjin Jung’.
Ji Jeong Park? Ja Seong Bae®, So-Hee Lee®, Hyeung Kyoo Kim'

! Department of Surgery, Thyroid Cancer Center, Gangnam
Severance Hospital

2 National Evidence-based Healthcare Collaborating Agency

3 Department of Surgery, The Catholic University of Korea Seoul
St. Mary’'s Hospital

J Background

Domestic rate of thyroid cancer is higher than the OECD average and was
top number 1 by taking 19.6% of overall cancers with total 44,007 events in
2012. Based on domestic data, the differentiated thyroid cancer takes
majority as 98.7% of overall thyroid cancer.

The treatment of differentiated thyroid cancer in general is done with
radioiodine remnant ablation and therapy after surgical management. It
includes regular follow-up such as thyroglobulin measurement (serum Tg
measurement) and radioiodine (RAI) whole-body scan with thyroid hormone
therapy. The RAI whole-body scan is important to follow-up patients with
differentiated thyroid cancer and guidelines recommend additional diagnostic
whole-body scan to patients with high or intermediate risk. However, it
causes increase in medical cost and discomfort in patients due to iodine
intake limit.

Importance of additional diagnostic role played by RAI whole-body scan
has been decreased as its accuracy in detection of recurrent disease
declined; therefore, follow-up with ultrasonography is now paid attention.

Also, serum Tg levels are undetectable in most of the patients who had
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additional RAI whole-body scan, which eventually requires review on

appropriate conduct of RAI whole-body scan.

J Objective

This study is to find out evidence for selection criteria of additional
diagnostic RAI whole-body scan in patients with differentiated thyroid cancer
(DTC) who had total thyroidectomy with 1311 remnant ablation and first RAI
therapy.

Firstly, domestic trend of patients with thyroid cancer and treatment in
recent 5 years (Jul 2009 to Jun 2014) was identified through analysis on the
National Health Insurance Claims Data Korea.

Secondly, we found the rate of unnecessary diagnostic RAI whole-body
scan and developed a predictive model for selection of additional diagnostic

RAI whole-body scan based on the retrospective chart review data.

(J Methods

Review on Guideline

Search of guidelines related to differentiated thyroid cancer was done in 2
foreign and 1 domestic databases. It was searched comprehensively by using
the related terms (‘differentiated thyroid cancer-’, ‘guideline-’) and we

reviewed the full contents.

Analysis on National Health Insurance Claims Data Korea

Analysis of yearly progress and healthcare utilization status of patients
with thyroid cancer was conducted in the patients who visited medical
facilities from 01 Jul 2009 to 30 Jun 2014 and were found to have thyroid
cancer under principal diagnosis or secondary diagnosis (top 5) more than

once.

Development of Predictive Model base on Retrospective Chart Review Data

The retrospective chart review data was established and the predictive

vi



model based on it was developed in order to select patients requiring no
diagnostic RAI whole-body scan. At that time, ‘Patients requiring additional
diagnostic RAI whole-body scan' was defined as patients with rs-Tg ) 2 or
recurrent disease confirmed at the end of follow-up. The established
retrospective chart review data was classified by hospital and utilized as a
training-set for development of predictive model as well as a test-set for

validation of the developed model.

J Results

* Through analysis of National Health Insurance Claims Data, 32,617
patients were confirmed to have RAI whole-body therapy as year of
2013 and the half of patients who had thyroidectomy were being on
whole-body san more than twice.

* As a result of univariate logistic regression based on the
retrospective chart review data, the age, carcinoma size, number of
central metastasis, number of lateral metastasis, T stage, first RAI
dose and pre-operative Tg, post-operative (short term) Tg and pre-
and post-first RAI therapy Tg levels were finally selected as the
predictive factors required for prediction of patients in need of
additional diagnostic RAI scan.

* Discriminating ability (c-statistics) of the predictive model which was

developed on the basis of the selected predictive factors was 0.910.

I. Review on Guideline

As a review result of 560 literatures searched by using foreign databases
and other literatures by domestic databases, total 12 literatures were
confirmed as the relevant literature. Recommendations by the Korean,
American, British Thyroid Associations and National Comprehensive Cancer
Network (NCCN) were reviewed mainly focusing on the latest guidelines

issued by major academic associations and institutions. Most of

vii
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recommendations indicate additional diagnostic whole-body scan might be
valid in patients with higher or intermediate risk who had partial

thyroidectomy using RAI after total thyroidectomy.

II. Analysis on National Health Insurance Claims Data Korea
As a result of analysis on National Health Insurance Claims Data in
recent 5 years to find out patients with thyroid cancer diagnosis, the
number of patients with thyroid cancer consistently has increased since
2010, similar to the domestic data previously presented. The number of
patients with thyroid cancer diagnosis was total 304,181 as year of 2013;
among them, females per gender and 50s per age took majority as 83.5%
and 33.1% respectively and then 40s and 60s in order. The number of
radical operation of malignant thyroid tumor had increased by 2012, but has
not been as high since 2013. It was total 33,841 as year of 2013; among
them, females per gender and 50s per age took majority as 80.4% and 30.3%
respectively and then 40s and 30s in order.
32,617 patients had RAI whole body scan as year of 2013 and
approximately the half of patients who had radical operation of malignant
thyroid tumor was found to have whole-body scan more than twice during

the same period.

II. Development of Predictive Model base on Retrospective Chart Review Data
Data collection was performed in 1,138 patients (average age 46 years old;
female 79.5%) at 2 medical institutions in order to establish selection criteria
of diagnostic RAI whole-body scan. It was shown 918 (80.67%) among overall
patients had total thyroidectomy + central neck dissection and 216 (18.98%)
had total thyroidectomy + Modified Radical Neck Dissection (MRND). The
number of patients with recurrent disease at 5 years follow-up was 19
(1.68%).
Through univariate logistic regression, the age, carcinoma size, number of

central metastasis, number of lateral metastasis, T stage, first RAI dose and
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pre-operative Tg, post-operative (short term) Tg and pre- and post-first RAI
therapy Tg levels were finally selected as the predictive factors required for
prediction of patients in need of additional diagnostic RAI scan.
Discriminating ability (c-statistics) of the predictive model which was

developed on the basis of the selected predictive factors was 0.910.

O Conclusion and Policy Suggestion

As a result of analysis on National Health Insurance Claim Data in this
study, consistent increase in thyroid cancer in recent 5 years and decrease
in rate of RAI therapy after thyroid surgery since 2009 were confirmed.

Decrease in rate of patient who had RAI Therapy since 2009 was also
confirmed. Although domestic and foreign guidelines recommend additional
diagnostic whole-body scan to the patients with high or intermediate risk,
now the rate of patient who had whole-body scan more than twice was
approximately 50% in context of decrease in number of patients with high
or intermediate risk mainly due to early diagnosis.

Analysis on selection criteria of additional whole-body scan conducted in
the patients who had total thyroidectomy confirmed ¢ 45 years old, ) 1 cm
carcinoma size, metastasis to cervical lymph nodes, thyroglobulin right
before first RAI therapy, etc. as effecting factors and the predictive model
which predicts patients requiring no additional whole-body scan became to
be developed based on them. It is expected the predictive model developed
in this study enables a number of patients to skip any unnecessary
diagnostic RAI whole-body scan. This will help to improve social and

economic benefit as well as patients' quality of life.
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rs—Tg (repeated stimulated thyroglobulin): 2XKEITHN) LALRE HMAZM M Tg 5=

1) AYE), NFEY, QRs] WA, HIFE, ol ol

S I, . 2t
& “J*V‘*QEE R|=of st AP QhYA -A1T(2012).
Assoc 2013;6(1):12-25.

(@9

Korean Thyroi



ESIAHY SR 2RHTITY) YARQQE FMAHY| M

~

= 01 o

Se% AREPAIAL)

el Sl 1Y FAt ARGE Saold. TRHEAE o FUF 9=
o] 18 palolnl, BA Ml BANAY 7, 7], WA Uolgt 7]
& Teisll 2R PIAREE Tl PHTREe] welEA) gons ¥
4 o] ZERS B3} ek ¢ vt A YL Aot o] gL Uk 5
sytog Azsk BUAT A 7Rl U Aol vt wAgaes Neg &

PARoE A2

542 B9 o] Holt AHY WA BE AN SLE WAESo] Hol 9t
RS A AR % Uk o AHE HaT) 4ol PHILOS NS
SRl oo WAHACE AR B MRS BSPAAS BAlH ARE
& A o) Al BE Az W @Al

PAL0E ARt PAHROEREE B3t go| B e Ziuet A=Hold. W
X49.0.20) §5l HelA 30mCi oISk SOl A2 FH53I, 30mCi oS 2

Bol A4S 94 717H1~32) HAEAYL A=A Yuo] Basit

QV .
@ ’)

o
i
O3 3. YAHHQRE K=
* @7 AYABTLBY ALY LT ShpA

i)

< 9n|9] HAMIRRE g R 229 AA(ablation)?t 27 HSAY
2 259 /HES EZFela Stk AR RE Ag= e o Hol U &
o olo] AA, 4% T Yo} Q= HAF AEIIA AL AAStozH EF 7+
AAZEEGS AAAL0 ZoF FAAR ARRSIIAF SHe AT 9] Ada} Mol HE
£ = P8t ATHY BolkE ol Aol



M2

Uz, AF4HoIgre) PAHAE A=

23 A4 & 9nd Aot BAHh 42 AAY 5 ami %ﬁ}% 7i°1 9
Koy FYnHFo|L} FHFRAO0Z 2Jo| AL ] £ T H
B AT vHoIdS WAL ER A @slolof s, J%Ol %—e& 6~1274%
ok AAEE ok F AYE oRolW HAHoIYE WAHRLE PH5do] glow
Pgecs Xﬁe S otk ©E wHo|g) % Sag A HESS FNZ
& 910, WA QES AFSIE WHol} glow WAReE AR BEeS ¥
BN % et

O

_EL

Lt YAMRQE(™") AZHZAL

Z7|d082 ZJ*PHE 2 289 FUsAY RSS2 R (Thyroid-Stimulating
Hormone, TSH)E FARE & AR Q0T HAANE AFPcts 22 BSRMAAY &
g 54 Wk Eﬂ a5}

Al & 13 A8 AgE W2 Xt 6~1279 Fof XHE 52
A& PARLES Fofsto] AB7EE sfoF gtk A7 B 8 QEARE o] St
of HAAFTZEES 30mU/L oJdeE &Y B WHISEEL 7 1

k,gr
r_>iJ
r>J =
fo

QAN AFoF AR o] wf vy WASHA] XS H, # 5o njAYgAHo]
(micrometastasis)® WAMJRQE HAIAZHOR HHASIY Z7|Ag aHE IS %
ATt

% WHIALE YRS B B of ROl At A o} 9
AH oz Bo| ZA7t 9L APNFREC] S4ols] AR 223 A 24 A9
HE BANE Basi) g,

5) HiAta. ALY ®Apdee = Xgo FAl XA, Nucl Med Mol Imaging
2006:40(2):132-40.
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0| 27HAAI8ES] (American Thyroid Association, ATA) A&H119K2009)00f| A= 2t
P FAAAE T o~1270EEQ SRR FA ] dis thEt o] dstal stk
o7l A= TSH A= Tg7t Ing/mL PI¥tolH AR ZHestal 7] 4 st
2 J3s8t 9Jon, TSH A= Tg7t 2ng/mL ©]AQl 9o Ata HAAZRE 1
E 4 oy AFEHA

6) David S. Cooper, et al. Revised American Thyroid Association Management

Guidelines for Patients with Thyroid Nodules and Differentiated Thyroid
Cancer. THYROID. Volume 19, Number 11, 2009.
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ALGORITHM for MANAGEMENT of DTC
SIX to TWELVE MONTHS after REMNANT ABLATION

Ta (R43) and Neck US (R48a) s US Suspicious for Lymph Biopsy for Cytology
While on Ts Nodes or Nodules =58 mm = and Tg Wash (R48bic)
Tg<1? us I If Megative, Monitor I | Positive I
Tg Ab Neg [*—1 Negative
‘ 1L l
L I’ + Compartment
thTSH or THW i Tg<0.3 Dissechon H0)
Tg Stimulation T %’; o Tg Ab
(R45a) a eg Pos
Follow
Long-Term Follow-up Tg A"
g {R45b and R48a) and Neck US;
Consider
— Consider Tg RIA
- Sea Text | Diagnostic
e @ RAI WBS (R47)
""l Tgs2 i
L
Negative WBS Negative WBS Bosiiivanis
or Stimulated or Stimulated
Tg =5-10° Tg<5-10
l ¥
h
Menitor Ta,
Consider Neck/Chest Meck US (R77) | o Consider ™|
cT Tg Rising Therapy
MNeck MR| US Negative (REE, 58, 81, 75)
or PET/CT "
F458d T
1 Megative I
Consider Surgery, 'l Therapy, EBRT,
Clinical Trial, or Tyrosine Kinase Inhibitor Therapy (R58b, 78b)

FIG. 4. Llonger term follow-up of patients with differentiated thyroid carcdnoma.

TgAb is ant\ thyroglobulin antibody usually measured by immunometric assay.

"‘}IPE{ :rrophile antibodies may be a cause of fai‘ﬂ.l\ elevated serum Tg levels. (Preissner CM, Dodge LA, O'Kane D], ‘-nngh
R], Grebe SK. Prevalence of heterophilic antibody interference in ei c'ht automated tumor marker immunoassays. Clin Chem
2005,51:205-210. Preissner CM, O'Kane DY, Singh R], Morris JC, (]r(fbff SK. Phantoms in the assay tube: heterophile antibody
interferences in serum thyroglobulin assays, | Clin Endocrinol Metab 2003;88:3069-3074.) The use of l'uftemphik’ blocking
tubes or heterophile blocking reagents have reduced, but not completely eliminated this problem. Tg that rises with TSH
stimulation and falls with TSH suppression is unlikely to result from heterophile antibodies.

“See text concerning further information regarding levels of Tg at which therapy should be considered.

dTE; radioimmunoassay (RIA)} may be falsely elevated or suppressed by TgAb, Tg results following TSH stimulation with
rhT5H or thyroid hormone withdrawal are invalidated by TgAb in the serum even when Tg is measured by most R1A tests.
TgADb levels often decline to undetectable levels over years follow ing surgery (Chiovato L, Latrofa F, Braverman LE, Padini F,
Capezzone M, Masserini L, Grasso L, Pinchera A. Disappearance of hum(\ral thyroid autoimmunity after complete removal
of thyroid antigens. Ann Intern Med 2003;13%9:346-351). A rising level of TgAb may be an early indication of recurrent disease
(Spencer CA, Takeuchi M, Kazarosyan M, Wang CC, Lquttler RB, Singer FPA, Fatemi 5, LoPresti 15, Nicoloff JT. Serum
thyroglobulin autoantibodies: prmalerxe mﬂuence on serum th}"mt'inl:rulm measurement, and prognostic significance in
patients with differentiated thyroid carcinoma. | Clin Endocrinol Metab 1998;83:1121-1127),

“See text for decision reg,'trdmﬂ surgery versus medical therapy, and surgical approaches to locoregional metastases. FNA con-
firnation of malignancy is generally advised. Preoperative chest CT is recommended as distant metastases may change management.

T2 5. ATA 710|E2101(2009), FOZMMHHE S(6~1270e) FHRE
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PAPRQE Ag(RE 9 HAANE BHE =o)7] Hdid A& Ao F 7Kg
ZH|5toqof it

AR, g Wo] AT EE FAE o] A8 AT EE oEs dVIRE
SHetAY A RSS2 (recombinant human thyroid stimulating hormone,
rhTSH) FARE Foldtt), Mo EEe 30E AoV wiid d=2 A% 585
A HE FAGR BT A Alao] JAER] gkong WAMIR QT Ayl &
AFE & AEE Am Ade PHASER 58S SUdfoF it A= ER

Ol

$AE Folt R FPWARL oA Y VY Tg S F43b] = Bad
54 T 4~6F, 2% oY) PAHSEE o B4 Jilo] Waslt ggNzEE
282 U HY Bo| 3 W2AS LL 59 PAIIEARY F4o] vher

& glom, ofgh A ANl wet thekstAl UERg 4= oy SR A%l %
= HZIt oF ti4lsto] Blo|2 A} 22 oM IR ERE FAE AR o oy
7FZo] L, 13]& Foislert ARtEo] ok @A 7]&(2015. 5. 1) EARH=
193 544,40090]c},

E 2. BO|2H9 Q250 HME7|E

3 £ HISOVE7IZE ol
SI7IARRY Y LHOIIM OfHet 22 7IEC= FO0Al QUZ0E QEoIH, & Y|
& 0|0z Azt HAS S FHES 8.
— Ol. EH —
7h MMoR £ag g Y XBE B2 BRI FH ZAL Al
1) Soithy
7h 22 F FHZAOIM 437t T4 Y & 248 AMZNE A=dk= &0
) T4 KEd—Oj |O_|6 HJ_l'X‘Ii JFAI-)\J Jl= Mo [EE )é!@- HXRQ| ol=
Thyrotropln XAI‘I‘” ;6 H H'o |o -I }Oﬂ |' T | HS
= St
(BY: HRIYEL0|ZHEF) —
L) 65M| OldQl eI, MV IS AMtetXl, HokeA| 715 Motetl, 2o 2l

ZAI0| HI2CH= ZHUKO| =747} Ql= SHX}

™ [

4_1_

Lt Zhadier MREIRte] R ZiaiM
1) FOCHA: MOlY ZAMl 271 gl Esipadiioz MM TMENE
(total = near total)2 AlRYSH SARIOIN RXY ZAM ZZ[0] U= E2

2) QIHEIe 18]

E4, 220 9ortE Hust AL AHEE SA5l7] Y&l 237F R9E A3t 4loj&
gt 82t Agt Aol Ald¥ste A2 BRI AAY oA R I S



SRIAMeS BRIOIA 2AH(HITHE) WALIROE FUAZNS| ¥ I Df2 o7

AL

¢ B2 R0/ BE S4S Bol AHakn ) Rl olg SYsI7k A @
o 94 AEE B9 HE AYE Yol Bddlel Az sYek RAEA, A2
Agug g0kl uol Yl %A gt e FEUT T B ERele B
o] gk

1. Si2R, OIHE S Zol MeKO|%, TAIDL TA=S, 2, I, &, 4o, 20, 2X, EXi=s, °F
YRS
QRCT} ARE A5(0 © M AF, UG, 712 43, FF) Mg =X

3. HUHO| O BARE FYAE(UR], RNLF, ZOW|, FF, AX LRAB) At UXIE 2 O fic
Al EHlE a55 MEoiH, I, Ofs, &g, 1F S22 YHoll, JZ0L HH2 AL =4l

4. A2 =EXN, FHE g5

b. 7IEAE & UAME 7REH M

6. QAS 715K, (AL ZINS HIRG QAHE ME MAELCEHHY, IX) S &0

7. CAO=E, ERi=E, f5==, dtinzs § 47 =X

8. M MSAMATL HILEH AY, ML, ARY, A S 7EH o7t

9. QRCUt aiRE HIEL I 271 SYM= QRC Mgt AME ok 7It Sllie G5 =X

10. Blof, ZRSYHA, SOCUEL AE), Q2571 SARE AF, BN MUK U2 of=nt HLAE
S At

PAYLOE A2 L AR T AR Sistel tk A A Ho] ol
A ALt He, Y1z o A BT B BelH ok
AAITFS Belste] RS IR E W] HEE Bt $2, W2, A% 1
o BERLS TASE 5 BB ofeige] U 4 Utk ol A TEF PAHY

2oL Ag, YAHRLE AAAR HJ3 EF TeA 40 AFdS Herl= &

o o

oo

R

A= HHEAE 5 TARRE ARE W2 S8 e 49 22 =4
A AAIS 4 Aol Hale ot Aol7h AW, TS L& A&
[e) 1=}

R, EQHt £ H4THAE BEATR. X fEk, EQF 9 9-go] Fsid R

7) A18], H)30] AR QE A|BE YR IAMQH Sxto] Ato] A wistel 35kagl. ] Korean
Acad Nurs 2013:43(6):801-11.

8) Auld, olx|Ql, A3, AaF, Aas, HAod, @A, si4d. AN, 2Ed, BA
< AAS. Tl BEPSAY #@x19 49 Al gistyEts] FAse A 2012,
s669(abstract)
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o] 3= & Utk 27| PSS tiEE A FEeE AU, A7IXE FHoll YEhY
& ol BAN @ & oo,
H 4, SAMEQQRC iE 00 [ME BXE
(7| U S (&7 e S
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o ARSI * 0|23} M&HAnaplastic transformation)
o DA MRS o 2HEXIS(Azospermia)
o AN FE2P7 o HXRSB(Pulmonary fibrosis)
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o =5 719N
. FAED
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L Y Holo] ¥iapdQ ot X|R. ] Korean Thyroid Assoc 2013 May 6(1): 49-55
SR, 342, AT, UER BA%, SAA, weld), WMAH, $97], o9
olFd, AAle, A, 255, 2EA. OeAddsts] AaZEAE
219F 7§AQt. ] Korean Thyroid Assoc 2010;3(2):65-96.
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Aglo] o3t pag ZoRh) A pel AR SR e AR UER

ot A e 20109% oiH] 20119%0] 7HF o] ol &R AFEHeH

3,920 22 8.4% F7}otirh

H 5 HY QA8 FO0|(ZHY +2)
(&2 - )
7 = 2006 2007 2008 2009 2010 2011
29| A @3 F4=) 1,237,911 1,318,425 1,335,697 1,458,229 1,481,435 1,441,337
1T Y s 207,370 228,170 250,289 268,548 289,867 308,111
2 s 270,984 269,580 272,241 272,290 246,986 226,409
3 HEEMes 139,772 158,883 158,727 154,684 165,013 163,018
4 Lt HRas 90,292 106,801 114,860 139,761 155,229 149,770
5 S+EMs 100,616 102,704 97,308 105,614 100,980 95,957
6 UAZol RIS & - - - 44308 50,105  53,3%4
7 HEEAEUAIZS BEEAR) 31,835 33810 35260 45798 49,489 51,976
8 X3EMz 96,371 96,588 98,685 104,048 80,992 50,060
9 SHE s 29,385 36,146 39,431 45360 50,832 48,961
10 AHE del=s 31,938 36452 37,177 42,615 46,479 46,072
11 A S0 28l ot T8l 22,906 27,716 32,068 38412 40,501 43,920
12 H-EH= 43,303 42530 41,132 42,692 40,041 41,429
13 Mol & OHE| ofUof = 33849 33,770 33213 34433 3559 33,974
14 UAG % 30N s 15,820 17,436 18978 22,331 25,025 25417
15 Hus Az U YHra 17,297 22,685 3316 19,914 24808 23,017
16 X 18402 19,405 19,675 22,079 22,845 22,996
17  SIEREECE Zelf oot = T8 17,596 17,447 15975 19,936 20,138 19,841
18 RYEE = 9,971 11,079 11,671 5992 18714 18,963
19 RUENS 16,591 16,870 17,421 24275 13,854 14,167
20 MEY HHIE 5 6,134 6,078 5,582 6,837 7,031 10,467
3 1. %= 20118 $2001 J|E
2. MEY MY 45 I HEOR ZUIE &%= MY
3. e s=5UE N2

12
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£95 (2014)122 AZHEYFHO] F1d AwE EYE FHT 1097 S LAY
o] ISR E EHHOF HIUSIAL. o7|ofAE AL Aagdoz A A
A& PAEYIYEAE A7 9 Eooigint
20124 7|02 48,6039 Alqf 7HAAIS SAbF HASE AL, o] & 40,44000A
A AAgo] AlgE]o] At ALY TAEY] oF 83%oA AT EAEo] Al
o7 Yepdtt,
7|4 A EAYA X7 FZ
A

oko. 2003WHE 20124W7HA] dx=EE HPA}HE#’J
AngE W2 I o HAARE

S o] &3 A3 Aol HAMIEHEA AEE
%o, #% T AP wet R SHEE
4 AA, 54 F BEAR) Ee 55 T AL ‘%WOF
AL g A e W Ao Y
7RI AR 7 E Be AL Ee} @.g_
4 Utk

A

54 gl US0R APSHE ¢
A 22 AA, vA AL &
A9 AzBHoR AP ¥
AzS W A 59 ol
3350 3718 ety 2

(e &, )

CE AR _ zed gﬁh:;_a) UAESIRA X7
Bt Bs e i
2003 34,392 7,020 9,043 5412 7,112
2004 14,934 9,599 12,446 6,961 8,131
2005 16,459 11,710 15,806 9,068 10,537
2006 19,212 15,202 21,077 11,486 12,803
2007 23,725 19,579 26,973 14,355 15,830
2008 29,520 25,187 35,004 18,595 20,256
2009 35,945 29,929 41,482 22,492 24,210
2010 39,473 32,112 43,421 22,685 24,320
2011 44,198 36,857 48,431 23,555 25,160
2012 48,603 40,440 52,876 25,125 26,935

a) YAMAOR X2H 243 S ZRO HTTFC PAS51-P4554, PASG1S Heist
[=ESaiEe] "*—_rlf*_': HDO71& 12f3t
1 335 9| AYEYSHO| FTE MU F2 1082t FO[H, 2014
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PHIEAAL AR AW v&e FS] Astel, 22 dme] WA AL
< A et PAMEAULE 4’5‘3 W2 A} 0] HlE2 RIS o EoIA
AAE A3 Zol, 2003 77.09%C14 HA} 7hAste] 201240k 62.13%77}11 Zas
g}t 2012¥08 Z4E 7 AAES v x4 fin] S YYA AEE
dko. 3z} 2:0] H|SL 744Gk QY| o]y 7HAFAIo] 270 dHAE o] Eﬁﬂiﬂ
27} BaskA] e ASYT AL HARD Sold o] Fa3t 899 Row 4
aheict.

S g Elis PAESAEL X2 UAESHEA AEEIE (%)
2003 7,020 5412 77.09
2004 9,599 6,961 72.52
2005 11,710 9,068 77.44
2006 15,202 11,486 75.56
2007 19,579 14,355 73.32
2008 25,187 18,595 73.83
2009 29,929 22,492 75.15
2010 32,112 22,685 70.64
2011 36,857 23,655 63.91
2012 40,440 25,125 62.13

* B4 $95 9 AZEEIT FE ZPuU A2 10E2t F0]H) 2014
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2. d+12 224

EORPIAY SAfolA AR EAE AF olF, HAM T4 AE 9 AR
AFEE 27F A A es(B) AAARL BFEAEE APEE AAfold, ¥
A BEA A8 Rt SRk EAISElY] A& Tte|EglE wet o]FA]
I Qleh 71E TrolEEle] AS oFAZIAE 12 AR RE Am §F SAHE
stimulated-Tg”} intermediatestA A5ok= SHAFe] 4%, 4 HAAR XT3 HAM
80t AANATME ARSI Ut

ey 37F A AR QT AAATRE AT ERE S E 82T A3E 49
of wet gxte] Ewelo] MASHAY = Epo|2AI 22 11719 9oRE AR wE
OgH] F7HE oPIgtth ERE &9 SHAS B7FE A HRo] }lo] A A
o] B2 IAUAHE & T FAFPAL Ao TE B0 o AA BoFEY H
T2 &9 AR E AuE WA E = qth

F2olls PAERRE HAlATHo] A o] digt Fstert HojA, /A AA
T AL 52 2 oRE woe of Ay A9 A%e] gt F84do] AR
= L glow, F7h Agd e e AAATHS

o

29 EAIA Tg B=7F A9 SHEA &L glof A5 Ag=L 9

B

>

rir

At WAR 2 =E ol&3f 1t
o S AT & 2 %’ﬂ%@ Atz *P%ﬂi AT, FZ YA AEAeT
A & ST 84 Te %k_i FE F 2 F 32 2 N Qo 344 &2 Ao
o JUEE Witk o] Pme] wet B ERdtel 2] T B FHPAY
A FA YA Q0T o] &8k A5} 5= dFEo0] HUET 9rH415)10),

]

O?”*é‘g

13) Schlumberger M, Baudin E. Serum thyroglobulin determination in the
follow-up of patients with differentiated thyroid carcinoma. Eur ] Endocrinol.
1998 Mar:138(3):249-52.

14) De Rosario PW, Guimaraes VC, Maia FF, Fagundes TA, Purisch S, Padrao EL,
Rezende LL, Barroso AL. Thyroglobulin before ablation and correlation with
posttreatment scanning. Laryngoscope. 2005 Feb:115(2):264-7.

15) Kim TY, Kim WB, Kim ES, Rye JS, Yeo JS, Kim SC, Hong SJ, Shong YK.
Serum thyroglobulin levels at the time of !*'I remnant ablation just after
thyroidectomy are useful for early prediction of clinical recurrence in low-risk
patients with differentiated thyroid carcinoma. ] Clin Endocrinol Metab. 2005
Mar:90(3):1440-5.
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ERRFNY SAXI0M 2ZHETTE) UAHQQCE TUAZMO| M J|F Of it

wep )& U9 JlolsElold AFHL Y 37 WA AT AL
A9 71EL BANY, AL BAHOE APHE F7h ATE PAYROE HAA

ol WRT Tt A 71 thele 98 T A 2A7 Basi

e >

3. g15H

2 A= EsAMIU(Differentiated thyroid cancer, DTC)O.&2 AAMEA|E
(total thyroidectomy)= AIFEIL 12} HAMIQQE ZRE BRE TAfA|, 2XHXITHH)
A et AAAH AW 7|E viedS SRt 2AE vistaar etk

AR, AR B1AE E4S Boto], F2E 597H2009. 7~2014. 6) =W A
o A @ A5dgS etetaAt g,

- AT S E%
- A YT A A A%
- WS AE SR AR e HAAT dY
A, FASEARE 7IFt0E EHQe 22 (AHA) AR T HAA AJFY H

oIS, WG AT HAARS AET 4 Yk JSRBL AUstug

0|

_—

& &

16) Lima N, Cavaliere H, Tomimori E, Knobel M, Medeiros-Neto G. Prognostic
value of serial serum thyroglobulin determinations after total thyroidectomy
for differentiated thyroid cancer. ] Endocrinol Invest. 2002 Feb;25(2):110-5.
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1. A 7jo|E20l HE

2 B m 1 il ool 4] B wHo] g9, olo] e A= UL
Q5o ofy A7 WEE # Aok Tt FEH AR ANNE WIT 4FHE W
8o] U1, obd U Hz&»} BA RS P o] Hi AgSo] ge A%
oth?), £ oA R B solelele Fsty, HAl dulolEd 7t
ol=Fele] Wge ARSI

CORPIAIY E Zhol=E]l A2 =9 2709 gloleHolaet S 1] HlolEH]
oj2oA FFSIA. ARGE HloJEHlo]AE ofdfiet Lt

E 8. =LHe| A} H|O|E{H|0]A

72 H|O|E{H|O]A
9] Ovid-MEDLINE http://ovidsp.tx.ovid.com 1948 AR E] SRy
Ovid-EMBASE http://ovidsp.tx.ovid.com 1980 AR E] SR
22U KoreaMed http://www.koreamed.org 199735 Xy

Aol BIMIAYT Tloltelel T 8ol AMEStRloH, AM A FA &olet
A dARE *}35}04 ZAHoE I L ANT & SIEF SIoith AR &
& AHMol= (‘exp thyroid neoplasms/” AND (‘differentiated OR ‘papillary’ OR
‘follicular’) o], A|H #A AMojZ+= (‘guideline.pt.” OR ‘practice guideline.pt.’

17) ol7b8], W%, 344, AR, WS FA% WA, w
=, olXjel, ¥, ARE. AR
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ERRFNY SAXI0M 2ZHETTE) UAHQQCE TUAZMO| M J|F Of it

OR guideline$.ti." OR 'recommendation$.ti.) ©]3itt. ©]AFe] HMOE &-8s}o]
20159 9¢ 239 FAMZ Aottt

1.2, @M Za}

=¢| Hlo]EH#o] A= Ovid-MEDLINE®IA] 1137, Ovid-EMBASECI|A] 447710] 3
=om, Z dojguojAo)A FE AME B 804 AA F, & 480749 £HES
Esttt. o] § Zlol=Eile] EsAAet #H o - A AT gt Yi-E
ghotal A= A9 1070I9it

RS

=W 28 44 dolgHolas A7l A oloiA
2o A olofl KoreaMedollAl ‘AL o 28 9=
I3k, o]% EIRMFAY T 7holtERlo g ofd Weg EFel UeAE EYo]

)

Zzrelo golsigltt. 1 A3 2W9) Ay slo|=zkelo] Felx|gl.

S~

1.3. & J10|E210]
1) 712
B A9l #d Fuyel stol=akele EE2L ofafel 7t}

H 9. SoRfAIE &t 710|=2f0l
710[=2t0l EMAT
CHelzteiMsts| #aot 2007, 2010
ATA  American Thyroid Association 2006, 2009, 2015
BTA British Thyroid Association (2002), 2007, 2014
ETA European Thyroid Association 2006
NCCN National Comprehensive Cancer Network 2007, 2010, 2015
AACE/AAES American Association of Clinical 2001
Endocrinologists/American Association of Endocrine Surgeons
LATS Latin American Thyroid Society 2009

olF 7tolEzRl F, =7F 9 ARk AT wt 4l AulolEH YES FHe
2 AEstgon, BEoAAYS] A7 X7 9 ATz st U8 5= 7|&s5)
At
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2) thetdadsts| HuoK0|7t5 & 2010)

tfehEnIers] PRI oAM e 20079 A E 2 o AREIRYE AT
k. o] A& AR Iu F8 rI|BHE0IA IAES SAE AEstl Q=
ShfEHsks] sl i AR, A se 99ty e diRtEH| ety 5
Al 9t Mo, dietHostal7} et dofeknt Mol 59 AFReRE F4dH H
AAEE 4 o Aa AP AL N4 20009 THH vl= AT Aok
AE NCCN W@i9HNational Comprehensive Cancer Network: Clinical practice
guidelines in oncology-Thyroid carcinoma, version 1, 2005, http://www.nccn.
org/professionals/physician_gls/PDF/thyroid.pdf)& 7]%& 3sto %QhS ZHJsia,
AgE 2ok 23919 FA 9]t digtlEulcts], dighlu]elatets], digteefets], digt
ARBFRE 4ot A A3, digtyeets] WaHRedTts] 2 gk 2t
39| oA ¥ HEEZ AA AFEHUT
T, o] FARMEE 20049714 HHE AT Ade] AT AR AAXCR I
FAEE 9 Ao Hlrt SUISHHA, o] W 49 IMAAY] ditt I AT ==
i wet o]F Higsto] 71&9] A g0]
TSl A= 20099 FAZEE 9 oF JEFEIEY JREQkE HHSIYeH, 20104

o= NCCN (Clinical practice guidelines in oncology-Thyroid carcinoma,

o

version 1, 2010, http://www.nccn.org/professionals/physician_gls/PDF/thyroid.
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- 1A} 47
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ALGORITHM for MANAGEMENT of DTC
SIX to TWELVE MONTHS after REMNANT ABLATION

Tag (R43) and Neck US (R48a) i US Suspicious for Lymph Biopsy for Cytology
While an Ty Nodes or Nodulas »5-8 mm [ and Tg Wash [R48b/c)
Ty <1® us I It Negative, Monitor I [ Positive I
Tg Ab Neg 1 Negative l
J' 1 l 1 Compartment
; ¢ "
IhTSH or THW — Tg<03 Dissection tHs0)
Tg Stimulation g>0.3 Tg Ab
(R45a) Tg Ab Neg Pos

Follaw
Long-Term Follow-up Tg Ab?
(R45b and R4sa) | and Neck US;

Considar
Considar Ta RIA

Diagnestic

AT WS )
H Tg =2 ii

) ¥
Negative WBS Negative WBS Positive WBS
or Stimulated or Stimulated
Tg »5-10° Tg <5-10
! - :
Monitor Tg,
Consider Neck/Chest Neck US (R77) | ) Consider 'l
cT Tg Rising Therapy
Neck MRI US Negalive (R56, 58, 61, 75)
or PET/CT
R4ad T
- Consider Surgery, '*'l Therapy, EBRT,
Clinical Trial, or Tyrosine Kinase Inhibitor Therapy (R59b, 78b)

“TbAb is anti-thyroglobulin antibody usually measured by immunometric assay.

HLlemph: le antibodies may be a cause of falsely elevated serum Tg levels. (Preissner CM, Dodge LA, O'Kane D, Singh
RJ, Grebe SK. Prevalence of heterophilic antibody interference in eight automated tumor marker immunoassays. Clin Chem
2005;51:208-210. Preissner CM, O'Kane DI, Singh R], Morris JC, Grebe SK. Phantoms in the assay tube: heterophile antibody
interferences in serum thyroglobulin assays. | Clin Endocrinol Metab 2003:88:3069-3074.) The use of helemphiie blocking
tubes or heterophile blocking reagents have reduced, but not completely eliminated this problem. Tg that rises with TSH
stimulation and falls with TSH suppression is unlikely to result from heterophile antibodies.

See text concerning further information regarding levels of Tg at which therapy should be considered.

9Tg radioimmunoassay (RIA) may be falsely elevated or ﬂupp!’e‘i"»ed by TgAb. Tg results mllnwm;., TSH stimulation with
rhTSH or thyroid hormone withdrawal are invalidated by TgAb in the serum even when Tg is measured by most RIA tests,
TgAb levels often decline to undetectable levels over years following surgery (Chiovato L, Latrofa F, Braverman LE, Pacini F,
Capezzone M, Masserini L, Grasso L, Pinchera A. Disappearance of humoral thyroid autoimmunity after complete removal
of thyroid antigens. Ann Intern Med 2003;139:346-351). A rising level of TgAb may be an early indication of recurrent disease
(Spencer CA, Takeuchi M, Kazarosyan M, Wang CC, Guttler RB, Singer PA, Fatemi S, LoPresti ]S, Nicoloff JT. Serum
thyroglobulin autoantibodies: prevalence, influence on serum thyroglobulin measurement, and prognostic significance in
patients with differentiated thyroid carcinoma. | Clin Endocrinol Metab 199883:1121-1127).

“See text for decision regarding surgery versus medical therapy, and surgical approaches to locoregional metastases. FNA con-
firmation of malignancy is generally advised. Preoperative chest CT is recommended as distant metastases may change management.
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4) Oj= ZEUstE|(ATA) H12H2015)

o= Z4Ae8](American Thyroid Association, ATA)= 20068 AlZo® 7MY
A A 9 BRPIAY @Al Higt Zhol=sele Eaystal, 2009499 ol ARt
vF et Z28AL 20159, SE% FAO tis AEA 7el=Ele EsHAl HAH.

i 7hol=Eile] gEES 712 Hugt B olsjEAR, TF o] 719kstoy
5. TF HES2 Aad 44 9 34 £39] A9, HESF &2 A4S ¥H
< ol siglon], A di 9 dolr 2TE EAS AASIH. <A 97t
2 FAHA gt drA == "= WA Sl(American College of Physicians,
ACP)9 5& AAE AR&sEtt &3 oj9 FARE FeiE Ate] A Hriskal 1o
e gakke B7kske AAIE AAH s fdste] ARSI

H 13, 0= Z4M815|(2015)2] 2HZE0 ME 31

D Y ZARE B 20| O 4 2
4t A
=93t XMEH0| gl= RCT Ee= . :
SaE ARl 8= RCT £ 20| SO CHEEe] BRI
Lo By} AR J_'-I‘KK)“ HE T O T ot
52 D/TE 2R SHO0| MRS 2 Ql=7p
=Xl (overwhelming) 24 e M
ol AR Q3 MEHHO| Sl= RCT Ei= 20l S0 TRl ol
S5k 2HpE ARICITIDHE 7t 2 OHOIQ| MRS A O=7p
HEAAZEE o—.&f(strOng) =/ REQ0| MEE £ U=TY
) O 52 %0 2/t M8 [
Qo ez BRI/ AR o1 ,j "~ ol ';1 FHsE
ofgt A1
EQ3 HEHED| gl RCT Ee S0l Al LB L B0
Lo ajax BEICIIZE M| Xz oF E= A
5 S/RE Sl TR et g & g

(©]

f=X0l(overwhelming) 27

18

E=go| aas Q% HMEHE0| gi= RCT E= MO ZR|= MEH F= SR}
SoTT BT DEIIZEE Zekstrong) 24 JIR[0] D=2t O 4 92
- CI2 [HOI=0| ES5HH MRE A
LIS E_j.I_J'\_Z"_E_ J—ll_l_;él_;]_/Al_alﬁ;l Oll-; Hl_E | oool'}” o= T
=]
. OHT7F ABEE T 30| HHAL -
2524 S SsEhn ARSI g wepin vt sams

HES)
T—a

RCT: Randomized Controlled Trial(FRIHIRH| IQIAA|E)
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A) BH Tge CRM-457 HF02 HAH 4
-

HIA} 62
WHoE 24t BY Tel

wjuich Tg A FA| AFHoz =43
Fof|A =3t o= A7)

FA
) 27 FABWINERL, WA S22 %EAERIS) B3 Telon T 553
T BAN o A TeE 3R

o 6~1214 Hie Sga neE

Zo] AAS 4 9k (B35 Ex, z‘g ZALE
O) A=At 2 AT & S ?z_}x} oAA 1 vz Tg A &
AL SHEA ot 8A Tg S97IR % Aol 12~24704d oY= & =
ot (O A1, Y2 ZASE
D) @4 TSHx A4 s28 EQAE 9 L XA Aoz 127]Euic &4
wolof @tk (4% AL, FSE-RE TASI)
eRE 9 BE A, FxAos S9AsHAY AEE ¢ & /e
gk (Rt

(o

E)
= FE7E Aok 6~1271vitt TgE A&HoE SA 5ok
1, $2 FAFE
- AT 63
A) ToPFAAAE e HRQWS A W1 2394 3490 AAEE &
ST e A SAE FRls] A, A TEE(EEA) 5
Aeli(sensitive Tg{0.2 ng/ml) T+ TSH A= ”ﬂMW g3 TgE 6~1874
g Aol SAe (B A1, 5% 2AFE
B) AR At £2 AT X ST —Q}X}Oﬂ/ﬂ "2 TSH A= Tg 4

et (F AT, YL TASE)
A, Auew FEA0R BT BN 2T TSH A
SEISEN

= A= FHE 5] Aot ¢

e AR
0) Ag= o 2

32E A7 A9 Tg &
1, 3 IAFE

B A9 e cs ANAT

= Tg AN, 3} AR
54 Add gaol wet weid 4+ Ak (Rt A

- AIAR} 66
S A WA A WA AR F A

WPAYLOE WoIHAALS A
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AT B ST SRpA A b

Te7t SAEA ¥ 2L S4ol2hd AT Fofl A7)0 Add v

APt HAIAZHO] FashA] gtk (A% A, FE= ZALD)

- AIAG 67

A) AR QE o AAAES Al T2 T 6~127119 AlFCIA A =
EES FUHAY rhTSHE Folgt $9] X TAMJR e HAAAS ‘1L
L E= Aoo] A&HE FUAFF A 58 S+ glon, Pl e
A&7 BIE Aol dth (Rt A1, ¥ IASE)

5) G= Zaists| A12KH2014)

g FAPASHslof A= 20029 Royal College PhysiciansolA] ZE7} t#E(Royal
colleges of physicians, Radiologists, Surgeons, Pathologists, General
Practitioners, Nurses, the British Association of Endocrine Surgeons, the
British Association of Otolaryngologists and Head and Neck Surgeons, the
British Association of Head and Neck Oncologists, the British Nuclear
Medicine Society, the Society for Endocrinology and the British Thyroid
Foundation)@} EAZ2Zlof oJst ZLZQl £ AE ¥ 9 HAE 3o “Guidelines
for the management of thyroid cancer in adults’S A2 AAs}ch.

o] & & AR 2006~79 ALY Akt #E] S TS HHgsto]
MEENeH, 7E 2] 2524 Ag, HYEFY e #53 Am ¥ 944 28
Hiel=tl Qo] e AFgo] mE HetAE 9] Aakg FEsHith

2T NEE AARM3H, 2014)2 A9 ZAE S| s o g 2oro HiE
7Feol Hosisitt. 535 419 H9l S84 AHLY SAEs A, AMg, B2t
Awg2iE s she F&S F716I00. B3, AREA Al g2t x‘oqoﬂ et Ye=
A e s

2 P2 SIGN (Scottish Intercollegiate Guideline Network)2?] BF4]& ARES

HoH SIGNOJA AAE ZAQ] 23} 249 o] g d19] T3 i &t
(& 14, 15).
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B 14, g2 ZAMsts] H0to] 2719 £F(levels of evidence)
R oln|
: =2 HO| HEREY, DA AMAFAHLN st AN ESIUE, L= XQEQ FHO0| 0P
R 2R UMAY
1 E E HERA, AN 2S0E E= XL AEH0| 2 FAR MR
1 HERRM, MPA 280, T= X9 30| =2 2AR UMAE
5 BX-OER = TSE M2 43E £2 Ho| AAN SHUE S50\ XREQ AY
0] OiR R7LE QA ThSt =2 &S 71 &2 ol SXf-UxF T= IFSE ¢
) SF0|L} XIREC| 0| RALL Qa0 thet B8Ol SES JITl E S3E BA-TIES
T JSE 37
) S0\t XIREC| 0| =ALE QLIRHATL Gl MYSH &S TN ER-UEE ¢ EE
TSE A
3 HIEMY H7(0: SaET, ST
4 M2t oA
H 15, g2 ZAMsks| Hotol H119] S3(grades of recommendation)
HiISE o|n|
o HEREM ¥ AAN ESI0E F= 1++9 2EQ| AMAE A7 &4 Lt 0[40]11,
A BY DR 2E M8 It 32
o FE 149 P2 FME ZH0L, AF BY DEH XHEE 4 Qlon, Zupt
HEEOoR AMYS HOl= &R
o 2++9 P2 FME 200, AF BY DR MEE 4 UoH, Zupt Moz
B oIJ_})\-IO EO|'_ 740
o 1L 149 BRS B2 AFEREH FYE 22 32
o 249 ¢iF2 FE 20|, AY BHA DIHO M8 £ Qlon, Zupt Mutxo=z
C ABMS HOlE B2
o 2++0 HEg Y2 ARHE FHE 20l E2
b o 279 4F 3 E= A0 SHYEALL
o 2+9] WS w2 APRRH FME 2H2I 42
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2 B2%Brd ed )M BeHAAY B E19] W82 vt .

BIAY gAolA PR eEE o8}t T IMFAAAE(radioiodine
remnant ablation)¥} X &

xi. PJAVGRQEE of&3t zto] IFA AA= AP &, 9~1270E Alelo] TSH-#
=+ Tg9 AR 2Su= AA WA R et Afl(diagnostic T WBS) Xt &
A o7 AJgPx|ojof K2+, C).

Ay A A et ATHY £33 A= BF Tg SHAE AT &
PAU, FAHIR QTS o] &3 Zo] I AAE AP &, A4l
270(diagnostic ®'1 WBS)OIA THAFAIZRZ 0] BRlE 73--olti4, D).

xiiil. AR & PAMIRQEES o83 7o) I AAES A W2 &

[e)
A= Dynamic Risk Stratification*& Z-8-sfjoF 3tTH3, D).

i,

* Dynamic Risk Stratification: ®8HMIAS 27] A=) tigt vk3o] oigt 49
@A EAE & PR QEE o83t Zto] M AAE T 9~127119)

I 16. BTAQ2014) 2slzfAMet x7| X120 CHEH HES0f| CHst Ho
el 948 49 w5l ofuie 49 SO We
(excellent response) (indeterminate response) (incomplete response)

ot = Argoll siga.  of ol shte] At offf ol shitel Apgtol

e TSH-9A| Tg < 1pg/¢ NI St
o], o TSH-SA| Tg<1lupg/€ + 1 ypg < TSH-A| Tg
TSH-A[= Tg < 1 pg/ ¢ o1, T
o ZABxont A &) 1< T3HRET < 10pug/' ¢ TSH-A}= Tg > 10 pg/ ¢
T . Anzem 4 SEA . Tg AAEM 45
o (OFOF A2 2aEyr} HEP7F AU e cross-sectional
) cross-sectional subcentimetre Yz imaging 4 /Ex 389]
imaging T+ sio]stA o] XY SHAAL AF, 7FARAI o]
AP Ak A 28 A o AR G oFdR|et AEZEAY £ Al=0]
< T cross-sectional gole 74
imaging 3/%+ 39
sl7ALol A Bl S]]
Wshrt 9lg
AAEE Rk B
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SIS BRIOIN 2RHTIEHE) YAROS RAATHY M 71F DRt o7

AL

ESRPHAYE 849 A & 348E
%V“WXW%T% PAHIRRES o83t & A AAe 27 A= F,
lﬂi O~121E & A= Hie EAR2 ¥ B7F6l] Ao BE &AM TSH
£ 0.1 mU/I O]E}E A= ook &4, D).
vi. Tg Abe 8% Te® Aol AFA L= SAEolof drt. 7ef Tg Ab7t 8l
"o, e i iR o=(0/dvie) SAEooF et e, Tg Ab7F /30
3 Tge FATEA 4= ofoF FAh4, D).

BIRGNT A9 A7) 2HB

i. 59 AFe] Aol gle Amrt Sad AL SAolME= TSH A AH
oA HAPLE daskA] gkom, tatdo] E HFAY de S99 Hebe o
AY(mZzEFo] & HHYH nurse-led clinic T+ primary care)ol|A] F23Ho]
s Zolth4, D).

N

6) QB LAMSHE| A12K2006)

S AT P 20069 AFHA. B Ag Az o] e §
¥ IOl ANEY AT Boty =g o ANGH Eb Felge spul
of AHg3HI glot, AN e F A% SHolA IR Aol EAfte] SIHsl.
ol 3 LHIUAAAE 7991 257459] A7 F S0 RO task forcet
45k, BESNE BAH A0 Justel B 4 A& Hd] dhe A

= 24 OPME}.

O 27 A2 ¥ Aud AN
C AAEA W ARZST A}

AAARL AUl ASEAY, AdS Adsh=t] 7R HRo] ofyt.
AR2STE A 2 BAR STl O AR SEol P4 Aol
Hzoml 23 Hril ¢ uizely, 38 gud g A 29(thyroid bed)E
AAsHetl ASER 47 2~3 mm 3719 AL WA @ 5 Atk P A
A BAEY Y A&EE 5 mm oo YTAEL 223 Gk Sl
e B3] AA] Bolwg A 4 Uk F70] 5 mm B

o)
o
ife
ro
e
o
e
gQ
_ll}l'
O_|.4
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o 2k HEEe 220 A 9t Vled #7014 ZYER a5, ol tis &
Aol|A| Argshs Aol Basi.
- B4 Tg AA

B Tg AR A SEUT A olXe BRY 2B 4] Bojzo|n W
782 oumz}owr

% Tg A= IRMA assay & U AAE ARESto] S4Eofof shH, HAF Ao

g3 thyroglobuhn = @1% Aoz 4 Q= anti-Tg A A=A &<
Stojof gitt. wEtA B TeE SAY W anti-Tg FAE A SAsto] wdste A

of Zastth Ea Tek A4 WA A SPH A AmolA A ol
TSH 24 o] k. webd 8% TeS 4% uols % TSHE 7 24solo}
.

+ AR AR O () AR

TSH A2 18] BAA S22 %o 392 AgspI, hTsHE FARI 91 &

% 74-185 MBq (25 mC)E oISk, 2~39 o|vje] AAUAMS AWkt Aol A
AR 2A0] HAR YL ) £2 T 18F P ol8dt] Ageks AL
Aol 7V Wt

@A TSH A3 8% Te A Tert SASA o, AF233 AAlA F4
A9/ MAHLOE AR HES S 7P 2L el

. e}
HARl G4 ArtEs 479 w9 CT A7 w9} ¥ R9j9] MRI Zgolct.
ATE] 121 (bone scintigraphy)= WHAE7} Ht.
FDG-PET ARz o3t @AsolA =A AREH 270 4 uptakeSl= 9 @
o] Tg 237} A4 B A% Y TL FAF] AT FF Wa B 985
o w3, FAM AR Mol B B WaT A Bela] JAE SuE -
At & AL W= TSH A=l s ke & Qo

O &7 A2 F 24BF P
S5 ¥ WAHLOE Fo 3 59 ol el a9 E4 I BAH 29
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SIAIL BRI 2XHEEE) WANROE MUAZHS| 1 JIE DfF o7

uptakeZ} §lEA] ERlsty] flote] HAATMS APttt Sk @4 TSHE Tge <l
St7] #lsto] L-thyroxine A& % 370 A H=
6~1271E Bt AW Al AAAA, AR i%ﬂ%, rhTSH 22} §of & 394 42
g4 Tg2 AT & Qi A S22 F2 rhTSH7} o]d E7FssHAY Ex=
%‘%}HW Fohe A9olgt ARggltt.

7) NCCN #H119Kver.2, 2015)
NCCNZ W=9] 5 FAIEEo] 23 B|FE] HA=, EAE0] ¥ U2 4 4
U=E o 59 4, 54 9 5E4E JHMdsk] flol gstal Qint w9 &
Pt 7] =2FQI(INCCN Clinical Practice Guidelines in Oncology, ©18F NCCN
Hioh2 A4 8T o Ue AEY & AR At AREY] AJARYl et 71&
Mz, AA 9, g S48, 549 S4EEANE AlgE] AAHACRE AhelE
=l o

AY B 73 2419 “NCCN Clinical Practice Guidelines in Oncology,
Thyroid Carcinoma Version 2.2015"8& EUZ, £33 (papillary carcinoma,
follicular carcinoma)22 & & FHTE o gt W8T T oto] Aot
NCCNo] Aiotehe Ailge vt 22 HEE 2RE0] sjAd 4 ok

i b

H 17. NCCN2| ZA & g9 #F

Category 1: 2 +&9 240 7I9610, sig SMEOI HESIC= S2et NCCN o7t AU,
Category 2A: R2 +&2| 240 7|61, oiE SHE0| HESIH= S23H NCCN &Pt UL
Category 2B: ®2 +&2| 240 7| oid S0 XEoith= NCCN &7t
Category 3: 2/E0 S&B0I, oI SO H&Hol= =2 NCCN 2RIt AU
O BAPL Q= B ZE HUARR 2AQ.

O B3AAY A WA 8 @ E(Radioactive Iodine)

T T HAMeeE

NCCN g2 & & UAAHR0E A=0] disto] A=4 A2 AR NCCN
AU 3R] AT (YT F7], RASH A, 4G AR )
o), & & Tg, DA Uo] 5) E AL Aol tigt a5, ¥4 Ho], 4% 5ol

AFFES Eokd o ygsto] 37kR] Ara Hasit
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) Al A
2) HEHos Ang

3) YAZHIGHA] o
WA AAE 5 BlIg olggt Fo] A AA|(ablating)oll et =3k ALEI
et
H 18. NCCN2| =& & YAEQRE X|g il 7|&E
A2 2&fst MEfMO= HAIS) A2 BNGHR| oS
1) SQto= ZHMMQ| A 1) 3% 37| 1~4 cm 1) 1 cme HY E= Oy
2) 3% 37| ) 4 cm 2) 13 0= T OMASO| Zhaddof
3) & £ unstimulated Tg 3) FOEAY AR =otE
> 5~10 ng/mL 4) 35 o Ho| 2) g-Tg A7 LAX] 45
5) AR multifocality 3) &= % unstimulated Tg
(one focus ) 1 cm) {1 ng/mL
6) & Tg-&A2 Xi&N
7) & 5 88 Tg ( 5~10
ng/mL

A HAAA D 712 &3 stunning)

S T PIARAEY 22 o x}oq W47} oloeA] Blsiy] Sfgt A B
AT Thsted NSSN md 9] AR= o ATH<85%), W 4(>50%)7F 4zt
(category 2B). 134 13114 ARRS oZA AE &AL Sdbl= v|dadt
(stunning) 7H WA % Slow, ol Holo] dofd 4 Uk FAM ol 24 W A
ol 93t Agd Pl 35S #AARIL Tt AEIHES ?JZ} | IAIRE, NCCN =

O AX
42 e

T AR s AR ol sEHE

Foah) grert.

Az 3
PAHPRQE AR T, AT AABe B
o|Fo] Zaslojof At A7 T
0% 708 Yehith
P REC kS

HAAd g 0 = (B) AAAT

HAgQ o

S HRETRE YRS AT G

ZAA

LI

2789] ARG Histod

ofof| HIAMAQQEVF B4y wE
454 ofstolA UEHoE

T

7po
HFA

ol Wiz, S 2 oldo] WAHAE N2 WA e

ohe AL ol
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S SHTOI 2RKEIEI) AROT MAAZIS| A JI Ofi o1

AL

O ESRMAIA 13 A2 ¥ 97t 2 Bl
Y% Te, A% 2o 9 B AUABS A WA AAZ 9T R B
of qloj At F= o] HAEZ FQlghh I8 X Tg = BT AAAZRLS 7FAFA
e 9 o] AAS FIYHA o2 A A doll Eol&oAl= ¢tk 2719
AAES AT = B TgE F714 28 SAdfokst
WHIAsTEEY ZHE AL A= B4 Tg@tol 2ng/mLE & o o/
A YAE 7H 5 9loH, A9 50%+= F4AHY 4 9il(may be localized), 3~5¢
ol 30%°1del 7t 2 & Ak A= & 53] A st Tg wAMeR HAE
gRlsk= 22 F714 ddA o7t 2245,

¥4 Tg ¥ anti-Tg I &4

FH Tg 382 42 ZFot] A &g Isk= 7MY £2 Wolrt. &5
TSHE A=¢e f(dAAd 222 oFE Fo E= rhTSHE 58)9 24 Tg g2 Bl
AL By Wt 954E Zh=th 84 Tg ¥ anti-Tg OPXJ] 5
T 4 559 Y-S Fleket f-8oith ot Tg AN IFE 9 Solk: =
Al FZ(CRM 457)& AHEE T34 FAMEE vi¢ 2o HJrEH = FYS
HAMOIA 5US Tg 2428 Tg BEUEZS 3¢ A d4%th

[m

Te WA 2 AR 24O B3 Az

AGRA 23 S40EA Tg A3 A4S YREo BE A @XE 9
HalA] Qe weba Bo| wokE /A WAE A4 inel #R: Am
B40] HAHROE AZHr} Aorsg werh HAROE ARt 97 Ho| ®

L 257 & gl 24 Wi B Qudos wEg 4 9o

- A8 A® A, TSH A= FRMHA 3282 $9 &&= rhTSH §9) ¢
Fob= Ay 1B AL HEsty 44, ¢ F Tg, & 24 4 I s
3t AGIFAAE B2 Agzoz AlgEojof gttt dijAlo] A geo] B
(1~3mCi)7} 0|82 4= YUcHcategory 2B).

- T1b/T2 (1~4cm), Nla (3~57 mIqke] Aol Hxd Hol7t A% lem mIYh
2 F FFA7N7) Cdem, YA MO, Augh AL S 7H SRl
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30mCi &7 WA LE FoPdAAAES 12T 4= UrKcategory 2B).

- NCCN mjd2 Ajdo] A== Ao A (stimulated Tgy10ng/mL ¥ FAHA
Ab AT A, HAHIR0E Ag T AdE P Al figh Fad 9lo] 4
=UAE et At category 3).

1.4. 710|212l HE Q%

Ad PAda e 3o izt #Eokd A2 SAISHA] ke, Besial 739
gt 71ES AARIL Sle ZielERRlE i F8 TholEERRloA dEsia Sl A
9 HAJQ e E AAANS AL 7|EL the9] 3o}t Zo] QokE 4 Qith

7K RS AIAGE AYHAE ot B4 AT, A 2
et WA AR s HAATHC] iRt AXNE St Sl AMdeeER
ZAAAAASE APt 27997 B ‘199 ol:,L A= 6~1270Y Zof Ao}
=% dast, thTSHE B84 TSH Al TgZt 2ng/mL 2k 2 o A2 PAM
[oE FAAME IEs) & ¢ ATal BASIAT =Y TSH-A| Te7t SH=A &
TEA] anti-Tg Ab £4) 23TEAH 249 AT ML 7140 53 3

27} QIeka skl Pska Sick Hao] WaE nls PAAISS] ATLH015)014 s
A2 go] SHHYT AT D FNIUL BRI Y AN A)Hew 4
¥g vt gk sk dusta sick

$9 WAt AuSH0060e AT WAPILOE AU ol g el el
AFsn Qout, 2 s1ze] dealME AP YA ko, NCONS U8 aF
278 Qs MARLE ARE W 454 oSl QiHow Faw ARE
AZY 7HsAo] 2 ZAoleha sk ik
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21. 7
HR ST BHE AT AxKprognostic factor)= o] 7FAolH, A &3 8

Q(patient factors), % L2A(tumour factors), 2] A 2A(management factors)2
2 JESE 5 9t} dxp gologk o), Hﬂio] IokEn ZOoF QO] XoF J7| X
sk Ay} (},;o] g],x].oﬂ/\D olufA o] §& 4 ZH 9 YA Ho] oJBEE 3lst
o 22 8% FF /A2 gAY BA sl A ke W, oF #e 2]l

(prognostic management factors)> FA7} 7Fsoict. &g QQloz2E X7 AN,
= 919, #e99 [, A 328 A5 AR, £ § A8t ARE XF
st} 18)19)

71, &ix}t 9l

A 7 B AxS @A omdie] e TAe AF 8]l F A" Al
2Ate] Holok FF] B7le F83Ith Hole AIYY AFH delE MY F8%
A% ARl HgolM B Ao A A== 40A] ool B Ao, o
T o Aot} 60M olFole AgECl ° F40] Aot dou, oY g U

olof distel FAMsHA o FE UERAE AEe] Wims 204 Ul E= 60l ol
oA AL E1(40%), ¥ 2 doldiolXe digf 20% F=of Sl S &
T AFGES A Rl 7H9] of3t Afo|7} ofute EIRHIAIT AR A Et A=t
FAJAE AHlehes A 79 ARst a9 Aoyt WAsHA He= ol Aol

ofgE2 ABAHoR o] o ZE AJHolA verdal, ARG A& F oo A
ettt opAlE, oksolA 9 dlFrt o .

A% SHoA EAol ST AT g9 Afole A A AFoIN AES o
o= A3t AFE A AL diFt =HARL A% AR Be [ of4go] FA4dl vl
28 E2 Zo% HISIH.

18) Watkinson, JC. The British Thyroid Association guidelines for the management
of thyroid cancer in adults. 2004:25(9):897-900
19) Tuttle, RM.,Ball, DW., Byrd, D., Dilawari, RA., Doherty, GM., Duh, Q-Y., et al.

Thyroid carcinoma: clinical practice guidelines in oncology.
2010:8(11):1228-1274
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SERAAL BRI 2XHTITHE) YANROC MAATHS| M JIE DR o7

¥ TH A 7 2980] dFel IF= 7IAH, o § 7H 83 89e=E
¥ 2A9A 23, FF 7], =4 A9, JAL B HH, BRAF EdHo], Fo]

Histology © 74A R BEEL FostARE, o 5014 AEL 399 x4
o}4 ZAutof| wet 4Fs] HECh EA AFAY oF 10% Bre Sl 9o ARl

A2 A9t Al dEsith o9 R FREs 1) 9384 A4 Wl
(anaplastic tumor transformation), 2) 10d AJ&E&o] 25% =91 7] 2 A Ho|
Z(tall-cell papillary variants), 3) 958 A2 Wol&(columnar variant papillary
carcinoma) (7Fg BIEA AL, APFTEC] 7Y w9), 4) A AAE S mnt
A 7ZAsk Wol&(diffuse sclerosing variants)?] Uth. AXE Wo| §5F HAAY
(follicular variant papillary thyroid carcinoma, FVPTC)2 T datof] & #oiQl= 7

+, -fi*’F L 7“0*41%*01] vlg] o7F o vk Holx|= %Tt

E
5 9% B 9ol el 8RS 9, P A, BAue R Ao
oIS veich W, AW 3= AsAL 98 Aot S A9

o] a3t
4 9 Fo oSS 2

Primary Tumor size :© $-%(incidentalomas) £+ UAY(microcarcinomas)2
E B 1 om "W A AU gEbEoR oA A AN e & &
o] HAE o] e AT % Yo= Q @ }”}9* A =0l 71Tt

19 2717 AL A AR AR eE Hesith dE Eof, A HA
9] oF 20%+= 7% "ZHo Hol7t U= E}EH Aot 47 AR A
A mlAEe] 60%01A 97 Holet ol QUE & Ukl HsHy Qlrh %A

%o, 1.5 cm "R I RFET TAA o2t ARt S5, A

44 40]7} AR Feth Bl 309 & e A7|7F & o4Fol s 389 1
Aroltk(1.5 cm P9 ¥FF 1.5 cm oY 4E2 HlwI A 309 o Bo] At
FEZ 0.4%% 7%= FAHCE FootA Ho|7t Qith). AAE WA AFdT =%
bl ]°L Ao 77t SIS E AR EFSiRI: A RS o2t
Aol AF9 A7t A B o 50| AFYE ol A AT EARH

Local Tumor Invasion : &3RY$AYY] 10% A=/l A4 FHE
StAY, 1 R 0® AEtA ojgksdt AYES SVHAXITH =4 WS dnlg

(0]

N

=

i
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oA =l 7kt mlMlet 2719 < $lal(microscopic) = SRI2E l0] 7hgek
(gross) HlwA F7|7} & FH2A AW A9Y 5= Stk =4 9ol Sle 4% A
HES 28 B #1109 ojufoll o= QIR AP T 33%c] gt

Lymph Node Metastases : 4 T¥olA 3 F54 4 4 80298 F
36%, A A=Y 3 1,540 5 17%, 133 A R5FY obs EAF 5 80%°

A Yxa Fopt wAHsiky Busty Siek A% WX F¥o] A 4U% 5
AL Zole}. olefst BAES 44 A Thig YA Holr} e}

24 Yug Hol7t o5 Qo] £ag aloleks Mo glolAe meo] gk U
ATZAE 24 YxA Aol Gk A9 AT Ex B2 HAE GFo] gk RO
2 B8 U, U2 ATl YrE Hol(5d I 4% £t $24F Hol7t 9
A e o] WU B U A9E T4 % AUT o] AUEY] e
¥ 20102 Bushy Yot U A7olA A% Amd Aot 99 B 15%7F 14
A roE AP u, Hol/l QIglY BARIAE BE At AESHATHpC.02).

WA SEtons 97 doPt d WS qem o dAvold o Ag A

Z =

80% SHoM FZE Ho7h EEHIH. thE AFSoME BF Ee 45 HZE
Aol7k Sl A FFY Ee oz SK10%)= T1EA 22 SRHG%)l Bl 30
| $F 5ol AFTEl SAHCE FostA wthal Eastal IrH(pd.0l).

Distant Metastases . 7344 543 oAxgoa ¥ZF Hol= APge] £33t ¥l
ojty. I FFA A 10%, /A o2 SRt 25% HLolA ¥F Holrt I
Agtet. tigF ol2fdk Hol= 50% AFZolA g Al gRlo] Hrh dAHol= ES
Hirthle A2 $% SAK35%)2F 404 oldolA A= bAoA o A3 Uepdt
13719] dolA 1,231 FAE FoE H1gh dAHdo] RS B, #H(40%), H
(25%), & TH15%), 123 341734 4 7|8t AZA(10%)E EiHh ¥A70] &2}
oA Aol tigt &A= A Yol TP o] FY, HAHRLE F4 5,
%HH}A}A il—og A]— Eolzo]q.

HIE 45 RS, §9] 42 A2 o= o &0 TAGlol 59 oliiofl oF 50%
7b AP "o E5k, 4R # Holvt e SRS 7] AEo| 7hssltt
qE =01, € AFolA ¥ Hol7t Hof =etE AF, 50% ol TAolA 109 F
W AES Hilslglon, vhH ) Mo SxE2 T1¥A] Z3h WAl obd HAL
Qo) ZAIATE wgkyg ot EAFE Fe TFAENA A&l 71
EA.

p
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ESIAHR SR0IA 2RHTITE) YARQQE HMAZM M JFE O A7

2.2. 0| Mz HA(Prognostic Scoring Strategies) 20),21)

A2 F43) Z7BI ik BoRPEAYe) ¥t e Fud Bold A &Y

H

g ARE T2 Ao A& F FAA 4 o] BIsHE 10~20%9] T A
< AP EHH o] F 2~5%= FEX0lE doFlth S FAA He FAY dR=
A= AT AARE AgetEg ZFAMe] A 2 AFE &l A% QA A
He ESRARY A= QlojA Fagh FEolth Ad 30\ AU AlF <
AE HEoE g B WVIER 9 HeAr BaEoy 1§84 disiAle of
o 4E2Z 9A Xe AHolth

ARr o2 of] ojget A& JI} 5o thet AFZTE HFTHOE A9 HE o
Hol we} Wgsta ¥7] 449 Ve BEeY IEH ARES vEoE ZAAsit
=4 —rS’HVcV A9 AL 1 At Wi 2 At Aol s 9 WA
89C Ag 5F Goto] YR EX 9 7ol Jlon, AAEA] ghe Feole ARt
e 9}%— 7FAE 4= Slof Aol o|27174A]9] 717te] vl Ak wEhA E3RMS
Aol Afole AE oF AARIeE dEE WHsk= A Aol g & UL
A ojFo] w2 TR 7Hdisease free survivalld AJzbsl= Aol X © gt}
Fet Hol E 4 itk 7129 WY £R7 AAE 5o @4 9] AMEEE American

Joint Committee on Cancer/International Union against Cancer-Tumor,
Lymph node, Metastasis (AJCC/UICC-TNM) #7] AA <] —?—OﬂL @ AL
Ao A ALEQ] A7t 3| HIEHA Eohe 2ste] ol Had FaXo] A
7193 ok, vl=AAderele) Agdigtolds ol#fdt o= tﬂ}{%}ﬁ%«l Aol
Ao w2td A Al A9 o= BRS|E SHith SHARE oFd suiolA= 1t
A Y RS " eE AR FAEEE SEA g B B B A
Aes Hwg A BiEo] QA gt

7}. EORTC 47|

Buropean Organization for Research and Treatment of Cancer (EORTC) H

20) 4L, 49, dAl6, X9, AR, dEE, Fis, 344,
7]. G*J*L FFLY AL ol &5 lojA 7IE H
2011:26(1):53-61.

21) Lang BH, Lo CY, Chan WF, Lam KY, Wan KY. Staging systems for papillary
thyroid carcinoma: a review and comparison. Annals of Surgery
2007,245(3):366-378.
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71 19799 e AkERow, BIRMAMAS o] 2ot vEsiere wa
Aol shte) 7] AAS dBAow AeF 4 9ot ol 23719 99 |
A4 50738 WA Hhgo UG 40KY T FARUL A olgaiel

ok H
ol o rir

.

i
Ak % 1 Oﬂﬂﬂ, Hé 249, 2ok, FF9 A& I 94 Ho] on & T
€ % IAZ HEsiolon FHE Absto] AT 549 Lo Uil 3ol
504 WERE 1, 50~6582 I, 66~8332 M, 84~108%82 V=, 1094 ol
< VEoZ Weglon S tadt 22 o ALkl

4 = A" A 9%) + (12, JA9 39) + (10, 4% E= 29t ° 0455
Ao A + (45, U] B + (10, AL Hohe st B9 + (15, & &
g olg9] dAelt 9l& A) + (15, d4%oPt 2] oldd B+

=2

~—

L}. AMES #7|(Lahey Clinic)

AMES (Age, Metastases, Extent, Size) B7| A|A= 1980dtholl 8142 Eo4)
A 9 SRS giAto R gt Cady? Rossi®] F2E AFE Higog /st d%
oIRE AF, Y& Ho], TAMA 9 A&, YdF Zoro] 97|E ‘ST, AYdFyt
U] 270 ERSITE AR FYY A7IE AF AAE EHYoH AAL
< Aol webA FA9] A 414 mRE, oS S1A mIRRRl 9o ¥ Aot Yl
o Ao ZAEUY. A9 7IEHET Agol =0 A= A W9 =3k
Fraelu vAl out A& o2t FollA T S A717 5 cm mITko|HA ¥4
ol7} ‘Si% Aol Aol Sotgiry. 12 AffRdTtol & ok UHA] AR

C}. Clinical class (University of Chicago)

Clinical class A= 1986WH-E 1988E7HA] A7l tfgtolA 2699 /A
T ISEE AR g AqoA Atd B AAR dF SFY SRl #
£ 7I%2E sto] 419 #o& BRIt [+ A =3tE] Sl
I+ =4 dxd Ho|, M+ A ¢ IAWesE EFsiler, Vo2 ¥
U= A= sttt
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2}. MACIS (Metastatses, Age, Completeness of resection, Invasion, Size) &

Mayo clinicollAl= 1987 AGES AAE AAISAT. -2 HYolA B34
Ao EoleE A ow HYSHA] o= ©hilo] QlSith olof wek Hay 52 19579
FE 1988E7HA2] 17799 A #59 &S] F2EE S84 MACISEH= A=
& B71E AR AFATE 19939 HHSITE 7o) 23 o F Q= ¥4 A
1, A%, A9 94, & 193 9 Y 271800 7 A% Ao TE 9
T et 2L O TG

MACIS = 3.1 (¥%°] 394 °Jsk}l 3% Ee=

o

0.08 x AH(40A] oAl AL +
0.3 x 9 L9 27], cm) + 1 (4 HHo] = 49 + 3 (Y2 Ao/t A= 4

9)
4% o5t Wl Webd 9 ogRos BRsiglon 6 vghe 1Z 6~6.99
HE IF, 7~7.99%92 [IE 874 ol¥e Nzl &sisic

Of. OSU (Ohio State University) 7]
OSU ®7] AA= 19949 Mazzaferri 5ol st} ESRMFAY At 1,355 9] 4
A4S oA ARMESIH. A %Y A7), 3xd Ho, ol
A R 193 97 Holo] wEbA 4719 BHr]E ERESNL EHAHeR
HAE % QAo ZAFH. W79 EFe FFY 27171 1.5 cm Hgt
A A= 171, FFY Z717F 1.5 cm oOIWA 4.5 cm wIFo|AY AR H=xd A
o7} Sl= = A Yol $F Bart 37 ol A= 1712 AHosiait.
71 99 27178 4.5 cm oP3olAY A 9 Z&ol e AL, 94 o]

7t Sl ASE VR BRsi

(o]
AR

HE. NTCTCS 97|

NTCTCS SEAAE RSRMFAMET ofvet BE AN dIF & ZyA
2498 2 Qe HWY|AAE MAsly] Yot EHoz 1986Ho A|ZkE ool o] A
AolAe B 53, 4%, T¥Y 7], A o &, 928 4 dFH0lE |
+2 AMgoloTt B9t B WSES ey {3 wetA Ajolg Hlow, It
A FFEEY ARolle A, 371, A 9 g, 94 Hol7t 383 Bt
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1.1. GEX}

2009L% 74 1°1HE1 2014L% 0¥ 30¥ 717t B¢ ET|TE WEste] $4
£ RGP 5= ALY E 13] o} Ad W2 S5 AT
—Ecsz}%r SRS AAEY AFIEr FES 4 gloy, A
2

oo
2
Y
oz
r>~
ol
ol
>
1o
\O
a
X
[3%]
)

1

HEd 4 Sl

LUL(CT3) 2R
378,798% (6,645,0467)

A 100M =1t E=
Z TIZH|7} ZZ0|AHLE 02 HEM H<
299(10,62674)

YeHe At

378,769H (6,634,4207)

Yddg HENE 2t

151,570% (152,0737)
T2 7. ZARMOL IR BA CHAIKE £4(2009.7~2014.6.)

—

22) =71 B AE (http://www.cancer.go.kr/)
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(|131) é?_”
JH2MYX|Z Unsealed Source
WAHS A HDO71 7} ZTRE0Y Oral
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2.2, YA HEN=s 2K} 2ied

7t A ZMModNiE Xt S8 (20004 7E~20144 6F)

20099 795E 201449 627 B dETE SAFEP4561)E B A=
151,570 olglen, A=’ T & d AAE Ases o33 2rh 201349 A4S
A= AA 33,841 0& FRK19.6%)00 HIsH oxK80.4%)7F T WeokoH, A¥EE:
507t 30.3%= 7 Wokal, 1 thFo 2 40d, 300 «o= wWolth A EAE
2 20129704 Z7Fslt7E 2013 AR E FE3E Aotk

H 22, Gl 2N ONEY ZX4s HE

Bik= HHs 715 Hhils 2t 4
2009.7.~2009.12. 12,217 12,199
2010.1.~2010.12. 26,336 26,284
2011.1.~2011.12. 30,233 30,170
2012.1.~2012.12. 34,999 34,926
2013.1.~2013.12. 33,906 33,841
2014.1.~2014.6. 14,382 14,348

Total 152,073 151,570
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L}, CIEt ZMMMOIXMES 3HX[O| o208 5ig
A OHEPTA5E AEOR o83t O|R/| TS 2000WRE 2014W7kK BE

dold AaFehgdel 60% oVder 7MY Bkl I tEl2e FEY <ot
WHALBATE Amid2 Bdo| &AZe A0l 40% oVdez 71 Wt
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2.3. dYMAENE 2t x|=oiz

7L dYuAENE 2ol WAMEQQE TAAT

1) G HIAIMQOE HMMAZN &5t

20099 7€5E 20149 6¥7HA A TS TAeES T2 SRA AV
20T AXNAMHC281)S T2 a} = &

H 25 HES WANQOCT FAAZH Hgt

AL

A= YAERRE HUAM i YMNILRE TUAT B} %
2009.7.~2009.12. 18,159 16,415
2010.1.~2010.12. 36,516 29,513
2011.1.~2011.12. 39,346 32,165
2012.1.~2012.12. 41,381 34,220
2013.1.~2013.12. 39,499 32,617
2014.1.~2014.6. 18,121 16,626

Total 193,022 115911

*UTE Bt B ks

2) HANROE HAAM g4

20099 79EE 201449 69714 549 =0 ZMAFAARES HRS Biajto] HulrlEko]
23] oM} WAHROE MUAUE W AR AHYUY 33 o WL BAE
12.2% ol9lom, BAMILQE HAAT 39| ¥ fl(range)= 13178 173] 0|9l

H 26, HAMQQT MAAZ 31

EPN 5 4 e

E=
1 58,862 50.8
2 42,831 37.0

33| Ok 14,218 12.2
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e SAfOIA A

gy

A2 = 9 A o3 A

H 27, HES WANSIEA ZTE0 X2 HE

A VA ESLIEA FTEN 21 AL ETPEN SRt 5
2009.7.~2009.12. 12,908 12,847
2010.1.~2010.12. 25,194 23,530
2011.1.~2011.12. 26,226 24,576
2012.1.~2012.12. 28,299 26,433
2013.1.~2013.12. 26,393 24,768
2014.1.~2014.6. 12,687 12,419

Total 131,607 108,047
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24 HAVIRQE HAAT0] WashA] G NS AEsl] fsto] A FANEE
ARE F25)7 o2 EUE d2nde syt ojul, 23HALR) ¥4 e s
Aalagio] Bt BAE 23 WAHALE WAL HI 2% rs-Te7t 2 ng/ml
2 2T b 2ATE AN A Seld SRR Fojaiglch 129
Sexas Yuds Beslel d2nde sk 98 training-setdt EE w3
9] EHEE HSH7| AT test-set2 2 L-E5I30TH

s | EEEEERID 21iE) it 225 20z

T S

P ETER S
(Total thyroidectomy)

T B S

e | [y 242 6-127)12
P QOC AT Qo Xg

Serum
Thyroglobulin T4-on-Tg ﬁ

*Tg (Thyroglobulin, Z4tdZ2 22 21)

2 9. EapiAMOLo| R|Z L FXpE
+ s-Tg (stimulated thyroglobulin): 1X} HAHQQE HMAAM M Tg &5

* as-Tg (after stimulated thyroglobulin): 1X} HAMMQQE X2 $(2~4Y %) Tg 5=
* Td-on-Tg: 7t HAQA, U2 S2F5Y M9 Tg ==
+ rs-Tg (repeated stimulated thyroglobulin): 2XKEITZE) BIAMMQQCE MAAZ ® Tg Sk
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1. ey

1.1. HAFCHAXE

2N 7B aAESAE Y, AAAEHY] JF7E A=E S5t 2009~2010
| 697 AR AAES U2 SRS e E $¥H FJES IS, S|zt
FATE 235 sl 7 MY PEAEE EYE PAAAEAES AR
R BES Atk ol F 1A A8 ARE WQLoW rs-Tg (repeated
stimulated Thyroglobulin)& £33t &AE 25 AFLHIAZ ETAF

=]
=

oAt

prl
)

v

2009 2010 2011 2012 2013 2014 2015

J

FHBEE)

[Z71E]
Total thyroidectomy £ |

38 10. 385 Z8E 75

H 28. YA LR 712

M7= HA A7 | 2=
o SFH, Gy AN o HAIMQQC X|E 27I50| Q= =t £
o oy HHEOM Z2 BOLE HHs 02t
2200| LM EKIE(total thyroidectomy)S
AlRYEE2 Xt
o 1A YMERRE THZTEM HHss B2
* rs-Tg (repeated stimulated thyroglobulin)
st &
* thyroglobulin antibody (TgAb)7t 84

At

1.2. TAEE
2 A7 oslel A7 B oUEAE B FAVISA A4 sele(EE
H2) AISHAOH, e Ho B FREL gRsIEoRyE FASL:
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I 29. SIKEEXE ZABIZ

e e Bl
ikl LEUAL 7IE
g2 234/ o
BRI
il [ Ctol- AA = Ht22|
olxxE 7| oRl om, A SHAE] HEE
=7 Rl kg, A4 SWAE| EI2E

U/ rE/EELR -

no/ hyperthyroidism/ hypothroidism/
thyroid lump/ irradiation

AL

A i SRt I
no/ surgery/ radioiodine/ drug for

AN B X2 I v _
= = 241 hyperthyoridism/ thyroid hormone

A8 o 715
no/hyperthyroidism/ hypothroidism/ other thyroid
disease/ non-medullary thyroid cancer/ thyroid
surgery/ medullary cancer

neck dissection 04 3 & no/ central/ MRND

R MRND S & &% oif He/o%
X RO/ R1/ R2
SR papillary/ follicular/ both
YE37| Rl cm, A SMARZ0IM 2
AZ + e
U9 =y g no/ T3/ T4/ T4a
oy ge no/ YGCHL/ UKL
Central 0] TRl Jh

42 5 A7 Central ZAR T 74
Lateral 0] e |
Lateral ZEAR TR N
T STAGE TO/ T1/ T2/ T3/ Tha/ Tab/ Tx
N STAGE NO/ N1a/ N1b/ Nx
M STAGE MO/ M1/ Mx
STAGE I/ 11/ 1/ Wa/ Wb/ Vo
BRAF(mutation M) SM(negative)/ Y(positive)
=X FT4
S22 TSH

AL 22 Tg 2F K| M2AC0] HAL IHHZ 71k
% anti-Tg Ab
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V. BRSEART |2 HERY N

0%
M

BN BT
ot OJLf TSH
ot 0L Tg

_{
i
{on

o
{on

& 2 o O|Lf anti-Tg Ab
& 218 A" Tg
5 & 24 AF Tg
5 2 39 AE Tg
5 T 44 AF Tg
5 2 bH AE Tg
IS S =2 AL no/ yes
RAI Xt -
YAHRRE IF =1
RAI 8 Bl mCi, 2F At2| SO0l 71
RAI ZIH TSH
1% ggecray A AT
RAI & anti-Tg Ab )
_ 25 Xi2| HBA0l 7|x
RAI £ TSH
RAI & Tg
RAI 2 anti-Tg Ab
o s o Pl e byl ek i
ZMMRESE2EH AR no/ yes
RAI X} -
YAILRE IF ==
RAI 82 Rl mCi, aF Xf2| M0l 7|k
RAI X/ TSH
2R HMHQRCERAN  RAI & Tg ASH K12 HMBt0] 7|xK
RAI 21 anti-Tg Ab
Ry WEBS no uptgke/ remnant thyroid/ ant. neck outside
bed/ distant meta/ no WBS
Dx WEBS Bzdt;p;ziasktz/n trenr?e::?tn?y\;\c/)gjs/ ant. neck outside
FHAE HY follow-up loss/ follow-up &
SR EED SERFAEN death/ survival
RHLFAEY no/ persistent/ recurrence
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ERRFNY SAXI0M 2ZHETTE) UAHQQCE TUAZMO| M J|F Of it

B A= HlZ
TS op. bed recur./ regional recur./ distant meta
N N e SONO/ PET/ CT/ Tg elevation/ scan
MEX|= op./ RI/ RT/ chemo/ ethanol/ RF
TeszIckel -

% 3 E= unknown? 4% 2EC= X2

4 A=Y §4L melotiat A4 ddAF 9 training set, test set ZF At

Ao disf A& ¥ A W X BEHAE AAGIeH, HFEE MY F¢-
A = 2 HESZ A ES dSHe] 2k WSE ARl o] T8
o JH S siuRl A5 5 A

disngo] e HEE AAo] Yl rs-Tg7t 2 ng/mLE ZIsHAY Al of 7
£ Az sto] oHEF Z2xAH SPHEHES $Y5H3TE  training-datasetT}
test-data setoA]9] c-statistics (AUROC)E v o YAAE7HY] oA wet o
o] mohd dEAEE Adslon, dF A&y W Ae A uid] o
2t HElste] AMESISith HE dSEES 7H Iotiat AFE dAEUAES ol-8sto
712M 08 thiy 2R AY IHEAS S35t on, B overfitting) AS 2
571 st W S0l 319l Lasso penalized ¥ Ridge penalized 3|2 S &85
Attt Penalized 3AEEO] ZFH tuning parameterd S FA3skel7] Yt 20
749] folderg ©]&3t CV (Cross-Validation)E °©]-8-5t3itt.

3% darygo| WE c-statistics ¥ ROC FAL 43190, =5 deEd

2 e 3 Bolx, A oA AAlstth
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=
I

D0 =Y I Tdol= A2 E0| HFE AL 20 HloH
Of WASICE Of2f3t IHFE DHS UUKOR test setOfA et
FaXet EHE offgol| ¢

I Z2 shrinkage &S AR5

H

2 I 4>
rir ol
J

~
i
Ty
ad
rlo
oX
4o

]

redictive performance)g 7HXI|
=2|HLt penalized regressio
DS ALZoHOFRICt

=

A(poo

©
)
M rio
o
=

kA
s

>
i

T oo
HL
o
ry
il
Eﬂ

r

t High Bias Low Bias
Low variance High variance
+--—-——=-=-=- e m——— =

Test Sample

Prediction Error

Training Sample

Low High
Model Complexity

% Penalized regression24)25)
UEMOoZ  EASME 24 FHYUCE  FURLZFHX|(Maximum  Likelihood
Estimation, MLE)S AIEStCt. Ol H[O[ES] 2RE 7Pz AFHE X0 21-REd
2= (log-liklihood function)E ZHZ of= 2442 FHole WHO|CE 028 RS
Y= He HESS 7K URE A=9 0 Hlol B0 7t H2 JRL OISQIAE
7] Mt 22 ZUE3MY), FHE Ao 20| 2 Z<0| St LS
= 8%/t U

o215t =M CHgt oha2 CHEE AIC (Akaike Information Criteria)2t BIC
(Bayesian Information Criteria) 22 TMEH 7|22 AKRSI0] KIEQIXIE & UBE
Ar&dk= A0]Ct,

T OE dgo=z I FH0| AM8oks 21-RE40] penaltyS F0{ot0 O[0f Ch
S

ol

ol

b A

r

[a—

M7S 6K penalized ZHRE HHH0|CE

Maximize M(3) = 1(8lz) — AP (B)
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(i)

o)

101 P(B)7L Y3791 ZRE “Ridge” B2t ot Elﬂlol 8%

T
j=1

ol

O4710flA penalty

0

j=1

£ “lasso” 3l SiCt,

% k-fold cross validation26)

k=fold cross validation2 training-datasetS k7HQ| ®EHS LK k— 1719 XHOZ

D45 FHotd LHHX| 8t JH9] AHS test-datasetCZ EE5I0 GISXIE MEdl=
B4E FHol= YWHOICH

LEOZ 0|5 kH PE42ol0] 249 HERXE 7H=

TEYofol R version 3.1.32 ARZSIYoH, d&ny /L

HE 242 54 sne
Il

- penalized 3#%2F
- UHE/Eo0|%/dA&

23) WIKIPEDIA. https://en.wikipedia.org/wiki/Overfitting#cite_note-1
) Tibshirani, R. Regression shrinkage and selection via the LASSO. Journal of

the Royal Statistical Society Series B-Methodological 1996:58(1):267-288.
25) Hoerl, A. E. and R. W. Kennard. Ridge regression: biased estimation for

nonorthogonal problems. Technometrics 1970:12(1):55-67.
26) Kohavi, Ron. A study of cross-validation and bootstrap for accuracy

estimation and model selection. Proceedings of the Fourteenth International
Joint Conference on Artificial Intelligence (San Mateo, CA: Morgan Kaufmann)

1995;2(12):1137-1143.
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V. BRSEXRI Y HS2Y L
2. g3gy
2.1, A ALCHYKL

A - wiAZIEA] e S A7 R § 1136780112, Aol 7897
(69.45%), BrgHol 3477(30.55%)°IAHTLH 11).

o

2009~2010.6 S+ CHAISHKXL
n=1,138

HHR ALR(n=2)

o A 10 ZAMTERE $ LR Ql5i0]
SHT 13 WANROC XBE

o A 2: 200841 OIT BRI 1R ZANY 452
we g

HE/HQ 7IE0 TE AR
n=1,136 (AH¥: 789, BEH: 347)

SDHO| EET SHATE SHIZE ZEO AR

(n=128)
=2 70 At
training set: 762
test set: 248
O 1. A M8 5B
2.2, AFLHERL 7|2EM Hut
AA| QGRS 7 REAGS ATEYE, AUGA dHS> Hd 45.67+£11.864%9L
™, o/do] 9037(79.50%) 2= H/d 233%8(20.50%)°1 HIof =2 HlE&S ZFA|staL U9
o 719 EFAE 4 B 161 2847.59, 61.53+10.958 YET. F3AY #
IAGo] Qe A= 1,0979(96.48%) 0.2 thEE-S AAlok Agom, A &

g A=y Y 71EEo] gle dAA B 47 96.84%2 94.83%F AHAISIAL AR
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E 30. SR 7125

-0

SIRIOIA 2RHTITHS) WARIQQCE FUAZMO| M 7|F OFF 7

EA
O
=4

og

No

Hyperthyroidism
Hypothyrodism
Thyroid lump
Irradiation

No

Surgery

Radioiodine

Drug for Hyperthyroidism
Thyroid hormone

NO

Hyperthyroidism
Hypothyrodism

Other thyroid
non—medullary Thyroid
Thyroid surgery
Medullary Ca.

Tx|(n=1,138)

235 (20.65%)
903 (79.35%)
45.67+11.86
161.28+7.59
61.53+10.95
1,097 (96 48%)
0 (1.76%)

2 (1.06%)

8 (0.70%)

0 (0.00%)

1,103 (96.84%)
3 (0.26%)

0 (0.00%)

1 (1.84%)

2 (1.05%)

1,100 (94.83%)
4 (0.34%)

2 (0.17%)

11 (0.95%)
21 (1.81%)
22 (1.90%)
0 (0.00%)

AH2(n=789)
170(21.55%)
619(78.45%)
45.27+11.69
161.60+7.58
61.48+£11.19
762 (96.70%)
12 (1.52%)
8 (1.02%)
6 (0.76%)
0 (0.00%)
767 (97.21%)
3 (0.38%)
0 (0.00%)
11 (1.39%)
8 (1.01%)
753 (92.73%)
4 (0.49%)
2 (0.25%)
11 (1.35%)
20 (2.46%)
22 (2.71%)
0 (0.00%)

BE#H2(n=349) 2=
65(18.62%)
284(81.38%)
46.57+12.21
160.50+7.59
61.67+10.40
335 (95.99%)
8 (2.29%)
4 (1.15%) 1
2 (0.57%)
0 (0.00%)
336 (96.00%)
0 (0.00%)
0 (0.00%) 1
10 (2.86%)
4 (1.14%)
347 (100.00%)
0 (0.00%)
0 (0.00%)
0.00%) 0
)
)

o O o o o

0.00%)

B AR SeEn

neck dissection)<,

E

=2

A EH, 9187(80.67%)°]

Neck Dissection, ©]5} MRND)S 3 A%
7} RO Ao & Yehdtt,
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V. BRSEART |2 HERY N

E 31. SRt 28

EN FA|(n=1,139) AER(n=789) BH2I(n=349) A=
No 4 (0.35%) 0 (0.00%) 4 (1.15%)
Neck
, ~ Central 918 (80.67%) 623 (78.96%) 295 (84.53%) 0
Dissection
MRBND 216 (18.98%) 166 (21.04%) 0 (14.33%)
VRND gl 922 (81.02%) 623 (78.96%) 299 (85.67%)
Neck Tl 195 (17.14%) 149 (18.88%) 6 (13.18%) 0
dislocation  opm= 21 (1.85%) 7 (2.15%) 4 (1.15%)
RO 1,113 (97.80%) 765 (96 96%) 348 (99.71%)
ax|= R1 24 (2.11%) 3 (2.92%) 1 (0.29%) 0
R2 1 (0.09%) 1 (0.13%) 0 (0.00%)
»E %

AANA AERFEL JxAU(papillary)e] 1,119%(98.83%) 0.2 THH-ES
ARSI lolen, dFA7] 9 AF = 24 Bt 1.11£0.79, 1.71£1.01°]90th
A B (extrathyroidal extension)< T37F 687H(60.69%)Z 7H & H|5S A}
Astal islon, thtgo] ofd At 6168(54.13%)= 7P<} HIS= AAskL
At FY TNM H7|(stage)E AHHEW, T-staged A T3 (676, 59.61%),
N-stage®] 7% Nla (4887, 48.03%), M-stage? 7% MO (1,122 4, 98.38%)°1 tf
Bt 7P =2 HIEE ARSI A% AAAQ] HHEE stage-I1Y AT 619
H(54.54%) 7V} =2 HlSS AAekaL USiTh 9] HolE ERIsty] f1’F BRAF A
A= 344780] ASolloH, HAAE AFT I F FA(positive)d IR 5947
(75.19%), +"d(negative)?l A7 1967 (24.81%)°1 Ut

B 32, G 42 3 A7

=4 F#|(n=1,138) AH2I(n=789) BE2{(n=349) 2=
QEA(Papillary) 1,119 (98.33%) 776 (98.35%) 343 (98.28%)
AUERY O (Follicular) 12 (1.05%) 7 (0.89%) 5 (1.43%) 0
S CHBoth) 7 (0.62%) 6 (0.76%) 1 (0.29%)
AE3Y| 1.11£0.79 1.07£0.78 1.21£0.81 0
U5 1.71£1.01 1.71£0.94 1.69£1.17 2
e U8 363 (32.04%) 257 (3270%) 106 (30.55%) .
=Py

T3 687 (60.64%) 450 (57.25%) 237 (68.30%)
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EN HH|(n=1,138) AH ﬂ(n 789) B #(n=349) a5
T4 83 (7.33%) 9 (10.05%) 4 (1.15%)
T4a 0 (0.00%) 0 (0.00%) 0 (0.00%)
=] 616 (54.13%) 406 (51.46%) 210 (60.17%)
Chad LECHE 174 (15.29%) 120 (15.21%) 54 (15.47%) 0
Yo 348 (30.58%) 263 (33.33%) 85 (24.36%)
Central 20} 2.289+3.63 2.17+3.44 2.562+4.02 0
Central AR 8.78+6.39 6.72+5.70 10.36£7.12 0
Lateral ZOJ 1.19+3.49 1.38+3.79 0.762+2.62 0
Lateral A 7.70£17.58 8.86+18.52 5.072+15.00 0
T0 0 (0.00%) 0 (0.00%) 0 (0.00%)
T 340 (29.98%) 243 (30.92%) 97 (27.87%)
T Stage T2 21 (1.85%) 13 (1.65%) 8 (2.30%) A
T3 676 (59.61%) 451 (57.38%) 225 (64.66%)
Tda 97 (8.55%) 79 (10.05%) 18 (5.17%)
Tdb 0 (0.00%) 0 (0.00%) 0 (0.00%)
NO 428 (37.74%) 318 (40.30%) 110 (31.88%)
N Stage  Nla 488 (43.03%) 305 (38.66%) 183 (53.04%) 4
N1b 218 (19.22%) 166 (21.04%) 2 (15.07%)
MO 1,122 (98.38%) 777 (98.48%) 345 (99.14%)
M Stage 1
M1 15 (1.32%) 12 (1.52%) 3 (0.86%)
| 619 (54.54%) 453 (57.49%) 166 (47.84%)
Il 13 (1.15%) 10 (1.27%) 3 (0.86%)
Stage Il 356 (31.37%) 219 (27.79%) 137 (39.48%) 3
IVa 0 (0.00%) 0 (0.00%) 0 (0.00%)
Vb 134 (11.81%) 101 (12.82%) 33 (9.51%)
Ve 13 (1.15%) 5 (0.63%) 8 (2.31%)
BRAF S8(Negative) 196 (24.81%) 151 (28.28%) 45 (17.58%) o
YA(Positive) 594 (75.19%) 383 (71.72%) 211 (82.42%)

WEAE9 AANEARES ATEY, $£&44 FT4, TSH, Tg, anti-Tg Ab
1.30+0.25, 2.30%4.01, 55.114£233.45, 199.26+583.77°|%t}t. & & 1€ oy
FT4, TSH, Tg, anti-Tg Abe T+ 1.97+0.61, 2.70+14.10, 6.25+58.97,
176.01+486.890192H, & & 14, 2¢, 34, 44, 59 AHY Tee B
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3.29+61.74, 5.17+150.65, 2.03+£29.94, 1.58+29.42, 3.53+69.730]

B 33, COIKE 25

S
-

ad

V. &

At

RSEAZ7 [ S

H t

EM
= o

FH|(n=1,138)

A 2(n=789)

B 2(n=349)

N
At

]

il

a5 FT4 130025 1312026 12834025 499
4253 TSH 2.30+4.01 2.24+3.90 2.449+4.28 28
425 Tg 6511423345  67.88+26833  20.22+7123 74
425 anti-Tg Ab 199.26+583.77  214.1+563.18  169.7+634.81 63
4% % 3 ol FT4 1.97+0.61 1.94+0.56 2.048+0.74 88
4% & 3 Ol TSH 2.70+14.10 2.03+7.66 4,65+24.55 83
4% & 32 0l Tg 6.25+5897 8.5069.92 0.673+2.53 30
4% % 32 Ol anti-Tg Ab 17601448689 211463624  89.94+323.10 30
4% 5149 AE Tg 3.29+61.74 4.43+74.09 0.76+7.73 12
4% 5249 AE Tg 517+15065  7.27+181.75 0.65+3.412 36
4% %33 AF Tg 2.03+29.94 1.89+24.91 2.34+3897 43
4% %44 N Tg 158+29.42 2.12+36.38 0.33+3.22 78
4% %54 AH Tg 353+69.73 5.39+87.63 0334364 265
12 YA E A& AFoAMY] qidzs SAS AWEY, ditkeolA oz

ZA} 7+ sH A AR ERS }\]__Q_—c‘;]_x] % 0

A Qo EE A83519t) HIAMAQ QT f{eko

2t A7

Ao At TSH, Tg, anti-Tg Ab«] BARR

3”%(94.46%) THJ\C}X} mE 3 g
F 121.82456.470]9]
EdzAg 84.76i39.80,

PR

15.41+151.14, 108.18+327.830]tt. 12} HAMIQQE A& A% TSH, Tg, anti-Tg

Ab AAZES
W At

I 34, 1X} HAMMQRE XEAI™

EM
kel

oL

HAC

735+ 2175(1.85%)

Z¥2; et 85.50£43.29, 50.94+£199.54, 99.73+303.03°]31ct. HAlA

&3l AR L=0] F2Huptake)o] gl oA

ENM
= o

HH|(n=1,138)

S ZRALM X122 At2otst 1,075 (94.46%)
SEE(rhTSH) ARRHE  Aj2 63 (5.54%)
|13 1,138 (100.0%)
HIAMQQE =2
"% 0 (0.0%)

A(n=789)

789 (100.0%
0 (0.0%

789 (100.0%
0 (0.0%

)
)
)
)

BEI(n=349)
286 (81.95%
63 (18.05%
349 (100.0%
0 (0.0%

)
)
)
)

I
o
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SRIAE BRIOIN 2AH(RIEH) SAPSROT FAAZS| M2 7IF O g7

EN HH|(n=1,138) AHR(n=789)  BHA(n=349) z=
RAI 82 121.82+56.47 122.5+6549  120.2+26.54 0
RAI 2™ TSH 84.76+39.80  80.67+21.31 93.98+63.38 2
RAI 2™ Tg 15.41£151.14  20.62+181.05 3.64+16.36 2
RAI 2 anti-Tg Ab 108.18+327.83 137.2+£377.68 42.83+148.84 2
RAI 2= TSH 85.50+43.29  84.94+£19.77  86.91+£74.69 42
RAI &Z Tg 50.94+199.54  68.68+233.20 7.46+38.72 37
RAI X% anti-Tg Ab 99.73+303.03 125.1+350.01 37.63+107.49 36
0: no uptake 1 (1.85%) 19 2.41%) 2 (0.57%)
1: remanant thyroid 577 (50.75%) 282 (35 T4%) 295 (84.77%)
2. ant. neck outside bed 2 (6.33%) 1 (2.66%) 51 (14.66%)
3: distant meta 3 (0.26%) 3 (0.38%) 0 (0.0%)
Rx. WBS 1
1&2 455 (40.02%) 455 (57.67%) 0 (0.0%)
1&3 3 (0.26%) 3 (0.38%) 0 (0.0%)
283 2 (0.18%) 2 (0.25%) 0 (0.0%)
18283 4 (0.35%) 4 (0.51%) 0 (0.0%)
27 AR OE FAAZ AEoIHe] S B4 AR, 1093%(06.05%
of P4 WA AITEES A8SA gokon, A8E WAHacEe] BaeTe

32.03+48.3701%0th. 23 HAMH Q0T HAAM HA APH TSH, Tg, anti-Tg Ab
AN 74z Bd 80.26+40.27, 8.73+87.52, 37.90+175.280]4t.  Rx. WBS:

Dx. WBSE remanant thyroid9l AR7F 242 620%8(76.64%), 69678(62.09%)Z 7t
& 2 v RSk giH

B 35. 2%t HAKEQQE AIY EM

£4 FH|(n=1,138) AHR(n=789)  BYR(n=349) Z=
BN ZINM X2 AIgOret 1,093 (96.05%) 789 (100.0%) 304 (87.11%) 0
S2E(hTSH) A8 Al 45 (3.95%) 0 (0.0%) 45 (12.89%)
RAI 2% 32.03+4837  41.58+51.80 9.49+28.41 15
RAI =7 TSH 80.26+40.27 795742458  81.85+62.76 6
RAI = Tg 873+87.52  11.49+104.31 2.50+18.71 2
RAI X/ anti-Tg Ab 37.90+17528 4566+198.70  20.40+102.86 2
Rx. WBS 0: no uptake 145 (17.92%) 138 (17.49%) 7 (35.00%) 329
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=

1% remanant thyroid

HR|(n=1,138)
620 (76.64%

AE2(n=789)
608 (77.06%

B #(n=349) 2
12 (60.00%

B[}

) )
2. ant. neck outside bed 11 (1.36%) 10 (1.27% 1 (5.00%)
3: distant meta 5 (0.62%) 5 (0.63% 0 (0.00%)
182 27 (3.34%) 27 (3.42% 0 (0.00%)
2&3 1 (0.12%) 1 (0.13% 0 (0.00%)
0: no uptake 379 (33.81%) 138 (17.49% 241 (72.59%)
1: remanant thyroid 696 (62.09%) 608 (77.06%, 88 (26.51%)
2. ant. neck outside bed 13 (1.16%) 10 (1.27% 3 (0.90%)

Dx. WBS 17
3. distant meta 5 (0.45%) 5 (0.63% 0 (0.00%)
1&2 7 (2.41%) 27 (3.42% 0 (0.00%)
283 1 (0.09%) 1 (0.13% 0 (0.00%)
BEoR 4 F 59 AEIAY 2ABAATE AunE, 2] HX) gL

SR 328Q.81%0190c FATEE BE gL AEs

A Aol AT

o, 197(1.68%)°l

H 36. FHuEZEL
=4 Tx(n=1,138) AH(n=789) (n 349) =
o FHEUE A 32 (2.81%) 14 (1.77%) 8 (5.16%)
FHEUEHE 0
ol = 1,106 (97.19%) 775 (98.23%) 331 (94.84%)
SRt At 0 (0.00%) 0 (0.00%) 0 (0.00%) -
AEAEY PLE 1,106 (100.0%) 775 (100.0%) 331 (100.0%)
=S 1,066 (94.09%) 728 (92.74%) 338 (97.13%)
32X
IHHE[%;EH persistent 48 (4.24%) 44 (5.61%) 4 (1.15%) 5
)

recurrence

19 (1.68%)

13 (1.66%)

6 (1.72%
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A

o0
T

Q
4

2.3. CHHZE 2XAEl 3RS X5t
rs-Tg 2¥°] 2 ng/mLE ZIBIAL 22T AdoA] A g gt YesL
3

di&3l7] Qg WSS AAs] Ysto] g 2 AE IARAS 53519k ABY
A2E training-dataset, BHY ARE test-datasetC @ F-83F3on, ZF HEEO

i3t training-dataset¥} test-dataseto|A]Q] c-statisticss AHHEUTE 12} WAL
2Tt A= AHH TgY c-statistics?} test-dataseto A 0.884= 7FF &4 YeFoH,
12 AR R E Ag A% TgJ c-statistics”} 0.820°02 =4 Uelgth 1 9 4=
37] 4 central Aol & F @] Tegtel ¥2 A5 e Uit

H 37, O3 2XIAE 7|0y HazH

c-statistics
4
Training set Test set
a4 0.572 0.500
SN 7| 0.596 0.517
e =n| 0.564 0527
k) 0.575 0.619
Hyperthyroidism 0.506 0.512
(T ) .
_ Hypothyrodism 0.503 0.500
BT
Thyroid lump 0.501 0.503
Surgery 0.501 0.500
(e 23 Drug for H hyroidi 0.505 0.516
SR T rug for Hypertnyroidism . .
Thyroid hormone 0.503 0.500
Hyperthyroidism 0.503 0.500
Hypothyrodism 0.502 0.500
(T ) .
Sz Other thyroid 0.506 0.500
o Non-medullary Thyroid 0.502 0.502
Thyroid surgery 0.504 0.500
Neck dissection 0.598 0.543
+E¥E MRND 0.604 0.549
o= 0.510 0.519
USRA 0.503 0.515
*E 2 a1 AZ37| 0.663 0.618
A5 = 0.573 0.544
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V. BRSEART |2 HERY N

TRF SAFERRE(RAI)

o

N

FARAS
O

K

Q| Sxt

o

I
ol

[
2

tard

Central &0}
Central ZAR
Lateral TOJ
Lateral AR
T STAGE
N STAGE
M STAGE

SXH FT4

Pl
> | > > HH; > | > |y
&

QO
2
a
>
O

on
rot
i
o
=
Q'

Stet 0| anti-Tg Ab

5
i
ol

ol

o)
>

A A A o

o

r | oM

RAI
RAI
RAI

>

— |~

Q o
T

rz

anti-Tg Ab
RAI TSH

RAI Tg

RAI && anti-Tg Ab
RX_WBS1

o

bal

c-statistics
Training set Test set
0.595 0.554
0.563 0.500
0.702 0.642
0.500 0.500
0.612 0.546
0.597 0.535
0.595 0.573
0.669 0.606
0.509 0.500
0.529 0.541
0.531 0.561
0.551 0.586
0.527 0.566
0.712 0.570
0.633 0.536
0.544 0.547
0.566 0.598
0.750 0.796
0.662 0.565
0.692 0.647
0.571 0.500
0.915 0.834
0.679 0.566
0.560 0.514
0.760 0.802
0.675 0.581
0.573 0.505
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32,
=
r'>~
oX
i
A3
£
I\
C
i
flfr
=
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rO

training-dataset< 7929, test-dataset< 24870°]
7} dataseto| A19] c-statisticse ThH2} Ztt,

H 38, 33 OIS0IN0| Cfet TR ZXIAS DY Mz

- c-statistics
e Training set Test set
AF 0.575 0.668
¥ZE 37 0.659 0.646
Central XOJ= 0.700 0.711
Lateral 0|4 0.606 0.606
T STAGE 0.595 0.566
12 HAREQQE Xz 8 0.686 0.628
== 2 Tg 0.715 0.601
& 2 o Ol Tg 0.749 0.754
13 LAFEQRE Rz M Tg 0.929 0.877
Xt HAKEQRE X2 & Tg 0.752 0.766

919l WrES B85 penalized EAAY ARG o€t rs-Tg7t 2ng/mLE
2354} Ago] HAIE BES o3ty o2 HlEloz 7+ dataseto]A9)

c-statisticsE AT E T},

T 39. penalized ZX|AE! 3|HD XS

c-statistics
=
Training set Test set
Lasso penalized ZXIAE! 3 2H 0.931 0.867
Ridge penalized ZXIAH 3HEY 0.933 0.898
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WIAE7HY] Ao wet A4 o s olEalet W3y ®et T stageol o
o At HpE EEsto] ASYS Hwotglon, ofF HIEOE ridge EAIAE
ARG S ol&e FHF ddEsuHId= AU HFHCER 7 datasetolA
c-statisticse 0.945%2} 0.9100] %]t

H 40. 2= 0=Z28 Z1KRidge penalized ZX|AE! 3|HEE)

N eI - c-statistics
Training set Test set

HH -2.4761
AF = 45 -0.0030
©EI71> 1em 0.0046
Central &0}~ 0.0391
Lateral Z0|= 0.0348

T-stage = T4a -0.0003 0.945 0.910
12 YAERRE Rz 8 = 100 0.0022
& M Tg 0.0004
= 2 S Ol Tg 0.0013
12H HAREQQE Xz © Tg 0.1602
12 HAREQQE Xz = Tg -0.0020

do] SAASE uigow ofle] 24 FAL olgdld tAKle] BHBEL o2
% 9t

(y=1)= exp(— 2.4761— 0.003%* /(1 8 = 45)+0.0046* I(FZ T 7] > 1)+
P T+ exp(_ 24761 0.003* (A & = 45) 1 00046 (F £27] > 1)
E5F 550 T e U Solw, UXZY ROC 54 A0 o &

o} a0z AXstet,
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STAHY X0 2RHTTE) YRR HHAZHY)

rx
&
~
A

o0
T

2
By

AL

E 41, E=E0 OE A & E0|%, UXiE

3= oz E0|= UXIE
0.9 0.0476 0.9824 0.9032
0.8 0.0476 0.9824 0.9032
0.7 0.0476 0.9824 0.9032
0.6 0.0952 0.9824 0.9073
0.5 0.1905 0.9824 0.9153
04 0.2381 0.9780 0.9153
0.3 0.4286 0.9692 0.9234
0.2 0.7619 0.9515 0.9355
0.1 0.9524 0.6079 0.6371
. ©
;% ~
° T T T T T T
1.0 0.8 086 04 0.2 0.0
Specificity

I3 12. MEEB0) M2 £ ROC BN
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1. G818 2%

2 5UTte] AREY FTAR B4 Boto] LR ATk SRS Slgt
23, A A= 71E FUolA TEE AEeE FASH 201097 E ] ST
skal Qlth 20134 7|02 F 304,181%, &7l 84%, AHHERE 50th7t 33.1%=
7P wetem 40d, 60t «o& UEEt. A MFE IATES 20128704
S7kitt 2013A5E F5E8 FAlolth 20139 710 R & 33,8419, A 80.4%,
AFHERE 50tH7F 30.3%=2 7P Wrew 40, 30t o= Ut X 547t
A Y TAFES T2 = 151,570 28, ol F 76.5%(115,911%)+=
& T AR HAARE Hojk 13] A wokom, o] F 49.2%(57.049%)
+ 23] o]} "k Ao F FRIFITh

22HASE]) AR & HAIAZNY] A 7|&E vkdsh] sl 27] 9=7]elA
1,138 SAA=E *7193}0&0“:1 FAY 40ME ool 79.5%t. AA A F
9187(80.67%)°l W3 dAET o
21679(18.98%)°] ‘ﬂ"‘g% A4 HEAA&(Modified Radical Neck Dissection)<
A AR ACE Uit 5| FAWHAIHNA A b= 197(1.68%)= LE

A A48 AA|<(central neck dissection)Z,

4, &5 37|, central #ol4, lateral Aol
T #7], 12 B80T 8%, & AA Tg, & D7) Tg, 12 AHIRQE A
g AT Tg oA 234 AR QE Aol HAgt S| d&2 A%t 84= HF
A=At AeE oERIAE vigoz JfdtE oESRggo] HHEP(c-statistics) >
0.945% .
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AL

2. g9| ole]

A 2D PALOE HAARS sl it DAL BE Aot &
I B YIRS ST T IS PP 2 RE Prses guaT
o Mg et e shsed 1 oot i, 1
ot AAAT ofste] Tlol=eele FHIAE HE TRl
o olgsle] BUAY PAHALE AN 4+ Fo
182 BaAVT GRHIge] BAE EIT 5 U A0 7

= oy rr mﬁ
>
)
p
i,
rlr
riet
Y
1

3. G170 REHY Y $AAT FH

BEIRPIAE 57t £2 Ao B AoA] HAg FHMA7|L 5ES Ao

2 ek ool Wek £ BANRE 59 U8 Aecurrence) BA S 19
2 #ut of

H(17%90% AHelodet AZuPY RS BRsp] dd A4F =7
Uet tHIe FolA 27149 A%S SWsh, A7) FAREe] At BT
TAA ApREe] A G Jelske FEATA wE Baste ol EIRA
o =]

o]
o = ha]
sl Eeddd HES g 4 gl fle Su A4S A 2o
8 Kl

0

A1 el
1% 5 QA ES A Tyrogen AHEE BAHALE AYATO] o)X 2
AToIN 19 BAY A ¢ov] FF olF WEI: AT L At E 5 %S
Aolt
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V. 22 3 FHE

4 o)3 Ae Qg AAAR
o A9 FUABT oWOA A= Slov, B 27 Ao %J%ﬁé% ol4je]
] F Ao o]

Hgo] ZAsHst AL 3157F 28] ool Hi T W& o 50%] o]=i
A FAT 4 Asict
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