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Thyroid cancer is one of the most common female cancers, and the incidence is increasing.
Although surgery remains a conventional treatment for thyroid cancer, active surveillance
has emerged as a reasonable option for low-risk groups. Recently, thermal ablation techni-
ques, such as radiofrequency ablation (RFA), have attracted attention as minimally invasive
alternatives for managing thyroid cancer. RFA is an outpatient ultrasound-guided thermal
ablative procedure that is a potential alternative to surgery for thyroid cancer. Its applica-
tions extend to patients with local recurrence of cancer in the neck who are either unsuitable
for surgery or prefer non-surgical interventions. RFA has also shown promise in cases where
surgery is not feasible, particularly in low-risk papillary thyroid microcarcinoma (PTMC),
showing excellent local control. Recent studies have reported favorable outcomes of RFA in
various types of primary thyroid cancer beyond PTMC, as well as in cases of distant meta-
stases such as those affecting bone. This study reviews the historical evolution, technical as-
pects, and clinical applications of RFA for thyroid cancer and predicts the future direction of
RFA in thyroid cancer.
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Fig. 1. Skill of radioactive ablation for thyroid cancer. (A) Trans-isthmic approach (B) moving shot technique.




(stiffness)o]l wet Aol JHE A0 Z717} o] o sigsiet.(19)
oo FFH o] QU= FYE TY T SS A 1Fut
3*17]‘:‘4'7“‘03—7—-?4 o] FH o]z o H]“——rlﬁ%EﬂquV%
IF3 AAlE ) ZAske E 8iE FX(heat sink effect)©]
Zo]Eo] g AL g3y} £ofX 23 7H4A5H= A o)
Ack.(11) 228 Ao 202 o] Eol1l =& (dopplenZ &

A BRI AR RS BIST A4S FRAT

[‘ll‘

_4

3=
1 3Y

3. FAGeNA ot A& A8

D A T Hol I3

AL e 2 she 23 AR A= - =
A9k ZApet Foro] Aol whet g2 20-59%7H] =A| Hal
Ech(20) YT TR 2 AP AR BE A mE E
oM, & T A T EF oA A&, YAV 2E A&, QF
HFARA x| R (external beam radiotherapy) E= 345Fsta H
SO ARE VIR AlFRITH(Q2)

A PR 2 o] d e E QIS 2 Y o RekE
O] ¥i5} 50 & AT} FIMA o] gl HEo] of - F27} 3
o] L9139 SRt E-Z AR S FAPIA &9 Hijte =
o GAleS AlestA =

20014 Dupuy S(6)°] 859 7Y A= tixto g 13
o} AAlES AlFsto] 10.371190] 34 T 7|7t St A

UATH HALS AJZO 2 o]F 93t A& AFE Hol= HilE
o] @o] HHE|3ITh(7,8) Kim 5(20)°] =4 75 ALt 2=
tisf 2782 aut AAlE FEot 46782 A& S-S BIaLskR
=0, 197 39 FA AZEE(recurrence free survival)o] I
1} AA(96.0%2} 92.6%) 2 A(92.2%2 92.2%) Aol 7(]'
o]7} 1%2m, Choi 5(21)9] EAloA %= T - Ato]of AL A
Z83} 2 F F thyroglobulin 7H&o] X}o]E Ho|x| go} 15w}
AAleo] A AU S| & Hioto] E 4= lthal sh3iT
E3 8071 ETe] 717 A oA = A o] arw
AAeS Fo A 99.5% L &d AAE 91.3%2} thyro-
globulin ZH4 &3/} 9l-20] H1E|Qit}.(22)

Jeong 5(23)°] AT A|A1A szl A Al A
1} AAlEE 64%014 578 LR 75-97%2 Am 55 A
o, 1891} 270782 TALE tF o= ot F wEF Ao M F
9F 219} thyroglobulin®] 9Ju|3lE AAS B 11519c(24,25)
A Aol 1T} dAl e 0] 4852 BESH - E Al o
UARE o] Hrio] 1 cm oJsto] L 7 Fof| 3-47 o]ste] Hart 3l

< T A85hs AE F4AH.9)

¥

N

Sang Yull Kang, et al.: Radiofrequency Ablation for Thyroid Carcinoma

L] 94 Aol7k 73 & dojubs 32 “]]9]' B2 T2
thMd o 2 Hhgshy] wizo] 15wt AAlEe] A-850] H7] 01‘5
o}, Luigi Cazzato 5(26)2] Eilof| m=H, J”H 1 ¥ 59
AFolA WG ZHolE T EA &Y 15u AAleE A8
7FeeE AASIReH, E5] 2 cmE T 22 37]9] F]Axo]
(oligometastasis)7t 28501 & = ATl 5o e M4l
407} kS W 1AF] @0 2 Ful HAleS AR E 4= QL

.

2) PR
O AR BACIH AT A9 fgo] BusEA vl
FRYS B AR Pl el ol 2o, TR LA

9] 29 A-33-2 tall cell, hobnail, columnar cell #0] Z2 &
ZAX(aggressiveness)©] L A4 Q] W (extrathyroidal ex-
tension)°] fh= TY SFOE &0 FAURE F9-olth(20)

Yan 5{(27)2 41449 9 vAlRF 2150} dAlEo] gk
FFA Aol Fat 42719 9] 4 AL 71t 53 98.81%2] F-
T THAE, 88.41%2] & AAE, 3.62%Y TF JPBE, 0.97%]
N2 g Ho| T, 2.42%2] A vA 5D 2B ES st
°ﬂ‘:]' %3t Cho 5(28)2 849 HAIG-F EALolA] 1253t H A

& AYotRS 1 2471Eo] 98.8%, 60710l 100%2] AAES
Hsteich A wAlGFLol ] sl gt ut dAlso] &
|/8= Blaet A7l W= = 2 7ol AEC] Al E HolR=
ASko L} pEofl A T & —@tg ST 49 d g H 1l
A 717k = AT (29)

o EuE AAA £ vEo] =29 1,770% A
1,8227119] HIMF-FAolA 10; dAlEL 79%9] & A4 E,
1.5%2] % JBE, 0.2%] A2 HLF o] WA 2]l Af v
A5 TYE 0.9%2] 45 A1+ B 53 (30)

3) UAlF-F o9l o] 1A

Xiao 5(31) T1bNOMO 5% 84} 1828
I vk Al S 77 9194 Al At =4 S 218 by
FollA o Tholl Zfo| 5 HolA] ehtthal Harsteint AlREA|
EHAPNA o E F9H(follicular neoplasm) O & AttE 3¢ oF
) 7Fs/3& ERlIsk] fIsl Yut o g2 e USRI AA of
Zoto 2 WAElE 97 9F 20% Fol7] who] Iut dAle
S ARl 2|z Rol2t & 4= Atk Lin 5(32)2 PET/CT /JllA
standardized uptake value max 5 ©]5}2] o ZAJ £F 812} 22

g0l sl et dAleS AldYsto] Mt 73.3% Fu| AaEe B



J Surg Ultrasound Vol. 11, No. 1, 2024

319t 423 287} oj#le A% 9 A3 M anaplastic
carcinoma)llA = 150t AA&S Al Z87F BE YA

A= ATFHO| U (33,34)
ol Rl BlLs) ob] AL SR SAg TIBNOMO
olAJe] R 9 THE FR0] YA 15t 8ALe 78

/ol TRt A7 sro = S| o|fold Ao s dlfHrt.

(
i~

¢
>

4. 175 AL P L 343
A7 Barg g A+t A v g
718 QU= 1 QAT hEE-S AoHA] 92
=31 ek 24719] AollA] 2,786702] % o
A7} 2.38%9] FES UES i
211905 A oM 5(10.98%)°TA41 &
SIATE(35) 7MY St S A& B9 550
E8 08 SHE IAIH Fdupe| = QI3 4] HEo]
= =, ol 15} Hhzo] A3 Aol EA]= AL,
A Ak @402 ok A 0= 4w Al7to] A LA iR
SEEE(306) o] Lol AU A7 &4, T wY, Honer's
syndrom 59 8 §Fo] EEA B1EtKTable 1). =&
T A IR Bl A 1wt A &S Aok -9 Hsk
SfEEHA 25 2 olsfiotal 2SRt IFTE 5E0HA| Al

% glofot g5 WAL HA0H 5 9.

W, m{é
N

% ro
o =
oT‘ o
ojN 2
m\n )
Rt
by

_rg

|

o
b
s
—_>&4
B o0 X

=

)
=]
ok

Li'
ot
32
o
oN &
—
ol

ox
ol
ol

Z o
O::

°1-r4
)

i}

A

2

il
T

AL

)

A

=

flo of

30

AAALE] 1Fut dAle 5 471490 4 T2 me- S5t
o XA 7, 233 A4 715 AAKthyroid stimulating hor-
mone, thyroglobulin )& ZgHsfioF gttt Cho 5(28)2 PIAG
T 13w dAle & A 3-671E3 T o7 ST

12-1871E4) ARt gt o= %

29 Ay 24 ae

Ry

Table 1. Complications of Radiofrequency Ablation in Thyroid
Cancer Patients

Classification Complication

Major Permanent nerve injury
Tumor rupture

Hematoma requiring surgical intervention
Horner’s syndrome

Pain and heat sensation

Voice change

Minor hematoma/hemorrhage
Vasovagal reaction
Nausea/vomiting

Fever

Cough

Skin burn

Minor
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