=
]
B
ojo
H
|0

|3t5] K| 2012;31(2)

XA A3

LS

JEE]

o-1L-o
ARE - HEE - MY
A2 - o|Fy - UES
HEM . ZMe - miAD)
O|FE" - HAIEI® - AFAL
=17E-|O|15 . HHXHOHG . 7I7=|EH‘7
%I_|.g,o\_ol18 HH|:||93:|19 7|c>:/%20
MBS CY B2 AN O ALO| 813

tistd &2l sta]

1Lg A ek o) Fhr) st A oy
OﬂAL/]&LJ/], Zﬁx}]oﬂ}\]./]s].,qhﬂ
37]—53]];]]?5]—"7 ’]“L]'EHGL k’l /x.] Uﬂi OJ
339|834 gk 9| sfeh st A
sristag g Yaoleh yd R
B9 el sta), gt whsti o3
ek A A& Y et

Ax )t o Hefel Al E gy
3] ]—‘/]6‘1-“/], qEo]_r,ﬂzsl——7 AH—EHSPE
O}Eﬂg}tg 101 0372},] 6_‘]".]/]—7 9?_1—]]];]]6_‘11-*7
o)y} pabup gl g kel st
oghebt st o wjost shabu)st
£ Arolsl), e o E A el
Jakol sk} 2y o) sk o sk
_jj_]:H?l—)\}-H:] ) oﬂz\p/l 6}4, 13ZOLEHZ—§]_
A O] Fu|Et Zoju sl ¢ oJAfo) st
3}, k] 2204 o] 91, oy st 9] 3
gt 7 o ko) sha) ol
\:HG]—“7 /]J,],]:H?fﬂ- O]—,_[__EHS]—“"]:):] 9 o

Apo] 8k} 10l o] ¢ 19814=0] Ak

(2 oy Re KO R e o PRI o1 ) Mo
ERELE)

J Korean Soc Ultrasound Med
2012;31:73-80

Received March 25, 2012; Revised April

5, 2012; Accepted June 11, 2012.

Address for reprints :

Jung Hwan Baek, MD, Department of
Radiology and Research Institute of
Radiology, University of Ulsan College of
Medicine, Asan Medical Center, 86
Asanbyeongwon-gil, Songpa-gu, Seoul
138-736, Korea.

Tel. 82-2-3010-4352

Fax. 82-2-476-0090

E-mail: radbaek@naver.com

Radiofrequency Ablation of Benign Thyroid Nodules and
Recurrent Thyroid Cancers: Consensus Statement and
Recommendations

Dong Gyu Na, MD?, Jeong Hyun Lee, MD*, So Lyung Jung, MD?,

Ji-hoon Kim, MD*, Jin Yong Sung, MD?®, Jung Hee Shin, MD®,

Eun-Kyung Kim, MD’, Joon Hyung Lee, MD?, Dong Wook Kim, MD?,

Jeong Seon Park, MD*, Kyu Sun Kim, MD®, Seon Mi Baek, MD*,

Younghen Lee, MD*, Semin Chong, MD*, Jung Suk Sim, MD*,

Jung Yin Huh, MD*, Jae-lk Bae, MD*, Kyung Tae Kim, MD",

Song Yee Han, MD*, Min Young Bae, MD*, Yoon Suk Kim, MD?*,

Jung Hwan Baek, MD*; for Korean Society of Thyroid Radiology (KSThR) and
Korean Society of Radiology

Department of Radiology and Research Institute of Radiology, University of Ulsan College of
Medicine, Asan Medical Center; 2Department of Radiology, Human Medical Imaging &
Intervention Center; *Department of Radiology, Seoul St. Mary’'s Hospital, College of
Medicine, The Catholic University of Korea; ‘Department of Radiology, Seoul National
University College of Medicine; *Department of Radiology and Thyroid Center, Daerim St.
Mary’s Hospital; “Department of Radiology and Center for Imaging Science, Samsung
Medical Center, Sungkyunkwan University School of Medicine; ‘Department of Radiology,
Yonsei Univsersity College of Medicine; ®Department of Radiology, Dong-A University Medical
Center; °Department of Radiology, Busan Paik Hospital, Inje University College of Medicine
“Department of Radiology, Hanyang University College of Medicine, Hanyang University
Hospital; *Department of Radiology, Haeundae Healings Hospital; *Department of Radiology,
Ansan Hospital, Korea University Medical College; “*Department of Radiology and Thyroid
Center, Chung-Ang University Hospital, Chung-Ang University College of Medicine;
“Department of Radiology, Mothers’ Clinic; *Department of Radiology, CHA University
College of Medicine, Gangnam CHA Hospital; **Department of Radiology, Ajou University
School of Medicine; *"Department of Radiology, UNMEC Clinic; **Department of Radiology,
Dr. Han's Breast Clinic; *Department of Radiology, Myung Jindan Health Care Center;
®Department of Radiology, Thyroid Clinic, Philip Medical Center

Radiofrequency ablation is a new non-surgical treatment modality for patients with
benign thyroid nodules and recurrent thyroid cancers. The Task Force Committee of
the Korean Society of Thyroid Radiology has developed recommendations for the
treatment of benign thyroid nodules and recurrent thyroid cancers using radiofrequen-
cy ablation. These recommendations are based on evidence from the current litera-
ture and expert consensus.
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TFIPAA* (radiofrequency ablation) & 542 T2 B
et Feo] Fohe AR aIE Hol= *Hfi’:—r A5 71
oz aie} bl st mazo] 9ol glrt [1-8].
tf 7 Ao s8] (Korean Society of Thyroid
Radiology) & #3444 ] e ehiobel 7344 A

SaAE AFIEAE Aldehs A AR Eee
a4} 2009 “"’ZJ}% o] g-st I AL ] A&y
ZkE AAstlet [9]. o] Al Hakk: A de] 15
A et a9y sts] sgow 444
AT A DB AR AL A3S) oA T3 A
T Al ZAE AAEATE 20099 A
o] Fof I T T thek WS AT

N

F

F

AA AFEuY AL E 74 O]-Oi PubMed Medline
Ao /\1 rad1ofrequency”$} “thyroid” & A3 do|H &
A3la e—mailS B3 E23 AE/IAS FHI &

2011%1 84 31¢ ofﬂme EES AX L AY9N93 9] FFe
AT T T & s A0 oA Al d A
AF L] AR AW, Al k] W FAHAL Al
3}, @ 0 g oz 2AE 6] 9ok ﬁ—)\]—/\-]:ﬂ__r_z,]—xé

Alel] thato] opAl & FAF7E kA ot [6, 10] o] A
Q] A Y852 it e E FAH G oH "‘“fc’ﬂ
A== salA TR L ool Tt

+ 1734 A& radiofrequency ablationg o 3H2) A} 3] o
A EZESE &gkgo] 53¢ oJAste] MYH gojEA 1T}
AR SRR ARET

ul

CH & At

WIATFHEA S PR 26T s

o FEo] 27Fs T {VC}QXHHLOLOH 4ol ﬂlf&ﬁﬁ
]

o
o o
ol

Y

al
i

v}

m] axé?%’?_i et @@‘ﬂ]% G ZHU]—X] 1 &I o}xﬂ
| tialid] A7 flers AR AR e [2
18]. A1, A7ge) FAl 2 wkdhsE A i) 7) ol Sk ’\]
&ol§-5 AlZsHA agsof gkt [19-23].

1. g
AFIEA tide] Hi FAAIAAE b= ofdiel &
o} [1-5,12, 14].

D) A de] &l 2 Ho 55, dswt o]lE7,
718 5 S4E 7H 3x2 S5 (symptom score)J 3

7H= 10 cm visual analogue scale (grade 0—10) of| w2} g2}
7} gt} [6, 7, 24].

2) W80 FAZE Q= SRR (L, 4, 6, 7, 24] P18
(cosmetic score) H7}= ofgjs} & W2l o 72 oAby} stk
[6-8].
problem but palpable mass; 3, a cosmetic problem on

n] 244 (1, no palpable mass; 2, no cosmetic

swallowing only; and 4, a readily detected cosmetic

problem)

3 AEE FQE o ARVTAAE S 7] 84 (1, 4,
12, 25—29]

o} 22 A olgel®E YA A&HA 0w

= 73 AT EAE 12 E vk AR o] He
o] 7)ol dialiA= E5E vzt GlAIRE 2 em o]8e]

& A7 F7PF dvee FAREE Atk agEE %
n]gAte] AY S e A Ee dRkos
A7y AR eTh 59 $oll A AR W
(5% > 90%) 2 A&k A (ethanol ablation) 7} 4]
32 1579dA e} AR a3 Kol glon I
5 Apo]7} glof ellgbEd A7t AApAQl A5 o s iy
(7,8, 24, 30, 31].

4) 73 A et

WAL A A 57F dF o)t} AN 0] o]
HAY == Qg Azkst F4-80] eEe A4, A =
= Aehs SelA AlgHA o2 aFI A S AR T S
o} [11, 13, 16, 17].

of EI B
oo > ol AN Ry e

a

A& AL

FI A dL 17 A A (Table 1) Z53HrE=3} Al
AEA Y FAFutEAAlA 23] o] FHoE Ak
wofof sttt [32, 33]. HAINE HY A Lol 22 At
A ot o] AL Hold A8 A FE 3t} [2
34-42]. 74859k v g AG = 1F9EA & SR AJH T
Ao N w7t A} [3,6-8, 12, 24, 43]. Z&0A = 249
AR, BoF, A7), e 2 A-FR Y st FRE s
TAIE Thoteto] Aol ig AAsta Al W3 SIFE o
St Tg v (2] 2595 o] g5t Ao A W

¥ W] 7|E o R At 44 o] Fuj=ZAd o] A ke 4
0|9 ¥ x0.524 0.5 AAksttt [2, 6, 8]. DM = AAD A
A AF (complete blood count), & 9% 117 A} (blood
coagulation test: PT, aPTT), # A AA Tz =&
(thyrotropin), ?}"Lﬂiﬁm thyroglobulin, calcitonin, anti—
TPOAb, TgAb 5& A1} [6, 44]. NZAA} o)l §
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Asie}, vkek 3
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(autonomously functioning thyroid nodule) 2] 7F54J o]
282 7 AZ (technetium *m pertechnetate B3 ')
stolstt} [5, 12, 45]. Calcitonin®] Z71e ¢+ 2o+
(medullary carcinoma) 2] 7Fs/do] QloE = F83 HAALE
FalA ALY TFeAS @3] mjA & Alsstoiof St
[25, 29, 46]. anti—TPOAb, anti—Thyroglobulin antibody 7}
71 3k A & FAHAL Bl @AA7sA
S0l & 7hs/do] Qo m g Al Fdf| o] 7FsAd-S st
ofof sttt spAI R A7 s A B2 djlo] AT =
AR A EAA = EEA At 12, 44, 47]. 34
o] T U= At B9 442 A7 A3e] Jtetel CT
U MRIAAF E50] & 5 Sl

WA ek 15 A (Table 1) Z539H-=38F A3
o o 7 koo dfar F-of ule} A8 npE2] A
2] (washout) thyroglobulin %] &7¢] Zgte] £-go] =}
(16, 48—52]. 23 b= Aot Ta3 FRTE2ES
HAE Fpetsl=d T3l FF2 A7), Fujo} d3s #
Bk gttt [11, 13, 16, 17]. AHAR: DA FAAL &
NS THAL AT E2E I TEE thyroglobulin,
anti—thyroglobulin antibody 5& dastt} [6, 11, 13, 16,
17, 44]. A% CTHANE ALt Fo35t FR2E2] 3

J

9
)
off o
o

}

>~
2
Om_,

—

[

X

2 sjelehin] £22 % 4 9l
A% Aol F28 253 B AEFANE Wolol di,
AEFIANE st 2L AT BAHNE Ans

[2].
(D) aF9pdA] & ddo] /e WA el 2A A3

Table 1. Preprocedural Check List for RF Ablation

LIS 9 © QA ZHAMZ R T} ZEAM R ete| DEIbER| X EH 1ok
=] 57 %.
(2) dE = Al 3
(3) Al F A == E A 5E o] oA A 7Fs A3
F7F A=A
) N&EF &5 &5 As
(5) A& & A 7hsst Sl sk A
6) AdATEs, oA F48, ddiauAY FETA 5
£ 3 58 GFAtel A Lok & o
(7) A& & 3212 219 7543
93 FEEA] G2 oS HAUE 585 22 93
o7 I} AEEF 299 A9l0] QI ke n|Y] Fukd|
oF &} o}AvE-g Fo3k 2949} clopidogrel> A4 A
7-1094, shatA e A% A 3-594, 92 Al 4-64]

AN SEe S A,

- OREL

l?"\:‘ = %‘% }‘] %Agz_se]'

Al H-Eel el S7Hd =88
of $ET =5 Tl 2 ofo

7ol A ke aoleh

g o7 okES wAE A&dtes Wl
[53]. Al% 7 6217} <k F43} A%

k=

ANEE AES

QFAst G4

Aol E25 5 0Tz

o

gt

W17

[<]
7

03 FIEAES AlYt] e =

2ulHE 3 5 “trans—isthmic approach®} “moving shot

technique”& ©]&3t] A&3l7]&

A

R

sttt [2, 6, 12, 43,

54]. Moving shot technique®]+ modified straight type

internally cooled electrode”}
S Sk st &

}\___
== H, 112

= =

=
ENERERERRES
o3 502 Phol S/

=
5
PN
T

o) muHle 5]
shu fatel Zae) Wake

st} [12, 43]. AlEAtE A
sto] skl B4 st
9 A BBl HEag
creflo 3ttt [43, 55]. Al<)

RSN
NOER A& EFol= It

=

Benign Thyroid Nodule

Recurrent Thyroid Cancer

Benign histocytologic diagnosis (at least two times)
US features of nodule and neck

Nodule volume

Symptom score

Cosmetic score

Laboratory tests

CT or MRI*

Technetium ®m pertechnetate or a '#I thyroid scan**

Histocytologic diagnosis of recurrence
US features of critical surrounding struct
Tumor volume

ures

Laboratory tests (serum thyroglobulin, anti-thyroglobulin antibody)

cT*

*Selectively indicated
**Indicated for AFTN
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27H B3 A Alzell diel B7kE
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EPYQﬂEL]Wﬂ% 6719 19 5 A ok
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It
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ae=

o
T
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rf.‘i
mlo
p

A
O|FE= X Est A Aol meiA] 6-127018 1A%
A8 (2,6, 12, 43]. 1-270€E F4 AN @ A58
o] glow F4 wEstuA F7F A5 AYE Aleth 571
Al w870 FAY SAe] B AU 25
TAAVE E A 59 FEo] 9w AE 4 Qv (2, 43,

FAAAA] Neas BEL AT (grade 0-
10), v 84 (grade 1-4), H372 ([initial volume (mL) —
final volume (mL)] X 100)/initial volume (mL) [2, 6, 12]
33 X 84X FE (Therapeutic success rate: volume
reduction > 50%) [8]. A=EH 25T 9 A5H FiE&
Wgste Tfo] "nt [43, 54]. AET| A E AL
Q—/\L/\«]/\aﬂ QAW ;(]-:LEE i) —‘4- Q;\p\«] T2 g] 75: /\].7]. g Q
Sttt [1, 4, 12]. 37 Adeko] Al an w2 Fokel 739
29} @4 thyroglobulin =33} =2 & 4= 9t} [11, 13, 16,
171.

WA IAAA L 179 AA ads 2AS FEHE S ]

AAsA = XstAR A4 MExFE A
(involution) & & 24
AR Qg F7d3 v
g 7Y [2-4]. A&7

olr
o
o
¢

i,
i)
Hu
ro

=149 oﬂ 33 58% 670 51-92%% Ra¥a 9l
[1 4, 6,7, 12, 56]. @lo]AAA| (laser ablation) = ¥ 7}
A7) Az o] &= o] gko [18, 26, 44, 57-65] ©]
WA A5 o] v v s & o 1A e a3t tha
Hojuby shEe thA Aty HuE i} [10, 43, 66].
WA ESo] gzo] o HAY FEE Qe F2Hgo] -7

= B A FES ARt Afole FadoR Add
%] A8 Ee= 0 48tE S8 AFaEAE AR
AT [11, 13, 17]. 27344 3 53] 7H= 56-93%=E X
¥ [13, 16], 42-58%°14 FFo] $3] AepA 1 [11,
16, 171 A thyroglobuling thekatA 7+4g
At [11, 13, 16, 17]. =3k AL 94312 F
TAAE A3 Haro) M= 64% FAfIA F
o} [13]. Z2eu obd 7152 H4AE Aok By o]
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5 l & A7E 7T} [1-6].
37283l o A= =] 137 ohgh 9 g, o]l

o tisl AlEdd T 9
FA8-5 B4k} [55]. o] #2492 Society of Interven—
tional Radiology®] |1¢He Wit} [67, 68]. 7L A3} F 48
9] HF(3.3%) 0] B Sl=t T2 2001 (A
9] 1.4%), 73 st T T2 2841 (A1 2] 1.92%) 7} A Th T
Zo] 1 F 4872 sAE = 3 o] o -2l 7HAkAY
SAsHs W Adatde) ok 2244 sdH Yo R FEA A
27} B skl g gS A9 st A Srpol| A FAdo] ApEA o
2 3BEo] M nFEAE G Aer FeE
[55].
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T Ol el B B2 o U E ARgsEY] weolt
[55]. Al 9] VS ogslr] Slelr] Ak 591 =Rl o

kg0 .

715 A [74], A3 (19, 20, 22, 23, 75] & A A<
AFIPEA FEFHYFo ol 9] o] FeelA = EEA B
a¥x glon, I nFEA N L AT 7% vk 4
Auh| ] 7FsAdo] QIAIRE AAZHA] Bard o= flth Ale
T3 713 dejl gt 23] sl A9 7 WA e
Ve S8 7H0 B2 7HE 75‘ = SA 1%2 %—Dhﬂ

[e}
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