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AH(Ref ID) 1372

1N XHESHAT) Arefzadeh (2022)
o I O

HATAA!: RCT

HAEH
o A7|3: Farhikhtegan & Amiralmomenin Hospitals
o IFOHMA 2EDIZE (RIESS)
o OIY: 0| U= T Y8 EE
o MEYIE H HIRZIE
- MEY|E
M 18-65A]
@ UMM 715 HAKTSH, T4, T3, anti-TPO, T3RU) M4
® 1¥(solid) YN ZAH, 230} R MESULAL 2301 LgS T
@ YA calcitonin H&(medullary thyroid carcinoma &I
- HiHP &
© AGZEHO| U= 2R}
@ =20} R MANM MEH2SE = O A740| UL QA == 2HK}
O|ALE
A Chat oEE .
@ UMM 7|5 E= ©H calcitonin HIEA
® O|H0i| RFA, EA, 322X|R 22 M Ql= Bk}
o SHKE R
- SoM 2 & 37§ IEC2 FX HI™(RFA vs EA vs LT4 671E)
- allocation: block randomization (groups of six)
o SR Y UMM AE EY
(mean*SD, n)
T2 S By P
CHAFRp 31 30
HEM/F) 4/27 6/24 -
HF(year) 38.9+10.1 36.1+6.2 -
c SMY IFNEX s
o EXeiH: 2AOME 2SI R, single-session
=xp - BOWOIIA ablation AIZE, 10W/min & S7t
o Q=7|7|(HH|F)
- internally cooled electrode & 1.0cm active tip
- RF generator: Mygen M-2004(400 KHz, RF Medical Co. Ltd., Korea)
o =FHH: T2 MM
HIJ?_%IHEI BXHo- =2L= EX-”E

o ZXHE: ZADL, 220 QL single-session




SitH(Ref ID)

1372

1M XHETAHE) Arefzadeh (2022)
- GN8ZAX 50129] 30%(1m)7THX| OfIEHE =2
o QE77|(HH|F)
- 22 gauge needle
o ZutHs MOl H U
- single—outcome evaluation, Alz & Z2E37| St WAMISIAL= blind
e FEFEREE
- 230 AR 371 28 &F
AMFI| U X | - A™RHF: V=43 x 1 x Anteroposterior diameter x
Transverse diameter x Non—axial view diameter
ZHppHA
AT A

-ANEH AlE 2 U0, IS, o FHEE

- SALE: repeated measure ANOVA test, post-hoc analysis, B, BMI, A&t

VRR AR 24
.« EHBR
- s
AFFW-OY o NSRRI HYS I 0P SEeS
o B4 H3L GHERIS
o LAM AH H3t
~ RFA 1702 ( 370 ( 67HE, p=¢.001, EA 1742 ( 374 ( 67HE, p=¢.001
AAZHI-F A (mean+SD)
= NES SMZ Ot )
—_— 17Hié' 48.8+182 38.8+16.2 {001
STAS(%) U E 65.7+13.9 56.9+16.7 (001
S XE 80.1+24.7 73.6+12 NS

The RF ablation therapy was found to be the optimal modality for the

4= management of benign thyroid nodules, as it was associated with the
greatest mean volume reduction.
funding « =8IS
S EEEL] ZNE
TSH 0.2-4.0 mlU/mL immunoradiometric assay
BT T3 100-200 ng/mL
T4 4.6 -12 ug/dL .
anti-TPO antibodies 0.0-70.0 IU/mL radioimmunoassay
calcitonin {10 ng/mL

* A 1R 71
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TALT)

Cesareo (2021)

AN

o GiERl=7P: 0|20t

HTLAA|: RCT (superiority, open-label, parallel group)
o 77|12 Santa Maria Goretti Hospital

HATFOAR 27 I2E 2016.1.~2018.11.

AT

- OO BN0I Qs BAN FHZT

ME7|E 2 RIS
- ME7|E

® L84 GoiterdA & PREE 1Y T TN T2 25

@ ZAXM2 ™M > 5mL
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- HHI1I7

H_H

IOl 77k EE(

I=08d —ErI1I7
0| 0 20% 0 t=

ALt XXIAH?-IO“A—1 D5 Ok SEX|
AT

o
22 TSH, calcitonin &4,

N =
2
>
HU

- computer-generated randomization list 0|2, 1:1 22| HiX

- blind 27t5

o B U ZIALM ZE EN

< HO'—

=22 10

(mean+SD, n)

7=

S

S

p

ChATRES

29

29

HEWM/F)

10/19

8/21

570

HAH(year)

54.1 £ 13.9

596 +11.8

116

ZEEH(mI)

265+ 21.2

26.1 £243

818

orElIE ZAH

46 +25

4.6 2.1

1.000

018 =X

oo T

3.4 +0.6

3.4+05

.817

TSH(IU/mL)

20x0.8

1.7+0.6

.202

FT4(ng/dL)

1.3+03

1.3+0.2

460

o MY IFMIERES
LN Ll

- A&AE: experienced interventional radiologist 19!

- ZAOHE(mepivacaine, ropivacaine), ZSLIK L, single-session

- trans—isthmic approach, moving—shot technique

Og717|(EHIY)

- 18-gauge 10cm electrode (RF Medical Co, Ltd., South Korea)

- 1.0cm active tip

- radiofrequency (RF) generator

. By

(mean+SD)

~

=t

p

AL ZX(ml)

16.3 = 10.6

157
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1M XHETAHE) Cesareo (2021)

E2UEINN)) 54 800.9 + 48 072.3 9620.7 + 3608.9 .001
%X—*‘% HEXIU/ml) 2012.6 £ 96.5 497.1 £ 2131 .001

o MY 0N HNl=
o SAHY
- X2MRE, single-session
H|w SXHH - fixed—power protocol(3W), pull-back technique
- lllumination: 1~33|/lesion, 400~600=, & 0Of|L4X| 1200~1800J/fiber
o Q=J|7|(HH|F)
- 21-gauge introducer needles, 300-Im flat-tipped quartz optical fiber

o ZAUtAA XO| Ol ZXJHIEH

=Tood
- UXIK|H: ZHEH UAE, X2HSE
- O|XfA|H: TSH ==X|#H3}, AbTg &4 02
B FEEEREE
H2|st ME27} 20| A3, SR &1 blind
A8 ¥g Uy Checklist 0|8ot0{ =, T=Z1} Xt0|7t 10% O[A0|H CiA|
o=
Society of Interventional Radiology2 F&HEZS(major), £
EHHZ(monir), 2AME(side effect) H2|
R|ZotA| 211 UX|S B A WHE @I otALY, et 0
A | zews | 28 Ee HO0I2 0RALL YRIIZI0] dotE £ ol w3
o YA = TR SN ML), ZHEES
SHH=
ST | BYYT | EE, Uy, 55 S5(TNSH ER)
axie | AMEL MU0 BRSHK| 2 A At
T | Zojst YAMRI AE & S50 2HY
Z A ZEYyd | 2Pt ix_' i
HHASA | 10cm visual analog scale (scale, 0-10)
sy WphE
b5} olga | - 1: nodule not visible and not palpable
o - 2. nodule palpable but not visible
=X . o
- 3: nodule palpable and visible from nearby
- 4: nodule palpable and visible from a distance
I AL 37 71 71 RS &5
237l i v—oH52t5°x length »
228N ength x W|dth x depth
A=dd3E ZHEXN L44=0] 50%0[40! 2K HIZ
o ZUEY

e
-2 SR, )9 ¥ And a

- 308 52, £ 7 2 1Y O7E FHBEIK ABHOLL 1278 FHBES loss
A

(H: %(n)

S22 T}-OrH A = AMMXE SR R
" S dYE 36.7 (11/30) 43.3 (13/30)
HHT UNE 6.7 (2/30) 10.0 (3/30)
ZeiHE HEAIRIOY 3.3(1/30) 3.3 (1/30)
AN 5= 3.3(1/307 6.7 (2/30)”
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1M XHETAHE) Cesareo (2021)
= e 10.0 (3/30)? 6.7 (2/30)"
ILrES 20.0 (6/30) 16.7 (5/30)
[Sh¥2=3 CE 3.3(1/30)° 0
ey (>37 ) 0 10.0 (3/30)°
1) Z7| X2EH, Ye0| LS SHHEL WMGIX| S
2) A& 5 3920 LM, ARLAHZ0|E, HIEIRIHA|, methimazole X2, 90 £ 5|=
3) A& 5 28Y, 3720] Al ATRAHZ0|E, HIEIXIZHA|, methimazole X, 90 & 312

4) 10 o|Uf 35

5) paracetamol =& S A7 L 3|2

6) paracetamol, 34

==

H Rz

2) 127H 21 xI-IJTL_};‘cr

- O O]4f Al SHES U ot
o LM U|E Hat
(2]: mean+SD, n)
T= AE S 8 p
base 20+0.8 1.7 06 .202
TSH 671 2117 1.77+0.6 .15
1270 1.8+0.8 1.7+04 .564
A(base-1271¢) 02 +0.7 0.0 £ 0.6 .325
TgAb &M 67He 2 1 -
TPOAb &N 670 - 1 -
- B
(mean+SD)
T AlE SNz N e p
base 46+25 46+21 1.000
Qe 1270 1.3+0.8 1.6+0.8 267
] A(base-1270€) 3.2+24 3.0+1.7 .659
p {.001 {.001
base 3.4+0.6 3.4%x05 817
nj2Ar o 1274 _ 1.3+0.5 1.4+0.6 .369
A(base—12712) 2.1+0.7 2.0+0.7 .361
p {.001 {.001
« ZE H35

M=l HEHUM RFAZE 7

o|5t FakR01(B = .390; P =.009),

12712 £ XEHEZE()75%)2 RFACIA K2lotA 1284 S7FHOR 12.250, 95% ClI
2.370-63.316; P = .003)
(mean=SD, %(n))
7= AlE S N e p
base 26.5 = 21.2 251 £24.3 818
ZEEH 1270 75 +6.4 93 +6.7 .300
A(base-1270€) 189 +17.4 15.7 £ 20.6 527
671 66.0 = 16.0 b4.7 + 14.2 -
Z2HEXN 1270 70.9 = 16.9 60.0 £19.0 024
ZAE(%) AGHE-12708) | 49+6.8 53+ 11.6 | .866
p .001 .001
X2 | )50% 67t 76.7(22/29) | €6.7(19/29) | .13
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Nz 1270 89.7(26/29) | 75.9(22/29) | .149
°e >75% 1270 48.3(14/29) 13.8(4/29) .005

2) Mg £ 2837| 57t
- £ 3 24 334 2P} 7t
- VRR2 SAKRFA: —7.5 + 9.2%; LA —20.5 + 10.0%; P = .172)

Lk

* RFA achieved better volume reduction at six months than LA. However, the

=
success rate and safety profile were similar in both groups
funding * No funding
o SUSHAI=AL RFARL LA Al
* LARA study: | - 6702 FXE(Cesareo et al., 2020), Il - 1270 FHus
H|Z

(Cesareo et al., 2021)
- Cesareo £(2021)04|M 674, 1270 AN2 211, Cesareo S(2020)2 H|2|

* A 1A 7%
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Schalch (2021)

AN

s
AL RCT

e 7|2 Arnaldo Vieira de Carvalho Cancer Institute

SIPLYR BRI OBYS

AT

« TR BH0I U UAN FEEE

HEHTIE X BRI 1=
- Med7|z=

O MZESOIHAL A &M FIH(Bethesda classification)

@ 1ol 717tz ZE (050%)

HES
@ 0] Al

@ 7411 I|74 3cmO

®3d0| gi= 22

I'|F

3

@_J'\_ 7|7<O| O|L- O IAI'X PNE=1

ML Oo 1 2= %
o BT HiEYH

njo

gt

- permuted block randomization in blocks of five cases each

o BIXFR O ZIAMM A™ EN

(2] mean, n)

= Sz

p

ChARES 5

HEWM/F)

0.79

0.72

(&2: mean(range))

= S

e

p

ANEAIZHER) 71.4(4-118)

90(60-120)

0.29

T%é* Xﬂ?T/\P i) 20

172

0.01
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Schalch (2021)

S R

-

- self-limited, 2ZX|2& A 27 (20| HYEX| LAZ

SMXE FHHE S oxz p
SHE UME NR 40.0(2/5) 40.0(2/5) .51
N Ziap-OkHA 2 8= NR 20.0(1/5) 40.0(2/5) NR
2= B0 NR 20.0(1/5) 0 NR
SZ(HIEY 3 HEEY) NR 20.0(1/5) 0 NR
A0 |(hoarseness St) NR 0 20.0(1/5) NR
weak voice NR 0 20.0(1/5) NR
FUEMTISXEHES NR 0 0 NR
o BAHsth SHGls
AA-g ity o UMM AHE HS) SHERIE
o A9 E YRS

28

* This study demonstrated that radioablation has a competitive cost, making it
an effective alternative in the treatment of benign thyroid nodules.

funding

* no funding

H|1

*  RFAS} QN Sa(U4M TEME, S2EHAS) 2 HI8S HlWsk= 23

A 1A 71
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Baek(2015)

AN

ATAHIN B
G747 RCT

o477 |2 SRS

=

SR 2ET|2H

HEgega
013.2.~2013.5.

QLIS SA0| U=
He7 | 2 iR

- Mey|E

@ g0l 72 e B2E(dE

?:'I-Aof)q OFM A Jé—l

L oco=

0x

- 111 HIE= 229 iE
- allocation: simple randomization

BRZ Y AN ZE SY

HI20| 50%0}4F 90%013})

(mean+SD(range), n)

;_E_

S

=

p

AR

22

24

HEWM/F)

3/19

6/18

0.464

AZ(year)

49.8+13.5 (24-76)

50.8+15.2 (23-82)

0.819

AEEE(em) 3

.0+1.0 (2.0-5.6)

3.6 £1.1(1.76.2)

0.032

AEEX(ml)

8.6+9.4 (1.7-48.1)

14.7+13.7 (1.8-60.4)

0.037

SHEI(grade 3)

3/22

4/24

»0.99

SNE: DFLEX|=E
SMYY

- setting: 224

- A&t experienced thyroid radiologists 29!

- ZAOE|(2% lidocaine), 221 Q& single—-session
- trans—isthmic approach, moving-shot technique
- RF ablation ™ Z& U 424 &¢I

- RF power: 40 watts2 AIZ, 10 watt 4 80 watt 7HX| 22

Sg717|(EHIY)

- 18-gauge monopolar modified internally cooled electrode (VIVA, STARmed,

Goyang, Korea) & 1.0cm active tip

- radiofrequency generator(VIVA RF generator, STARmed, Goyang, Korea)
- peristaltic pump (VIVA pump, STARmed, Goyang, Korea)

. ENEM
(mean+SD(range))
— - ZEgH g
£ ABAZKE) RFpower(\Watt) =NV EVNIR)) NHAXIJ/ml)
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1M XHETAHE) Baek(2015)
218.4+71.8 57.4+11.0 12482.2+4308.4 | 2302.7+1358.7
(120-450) (40-80) (6000-22500) (225-6125)
o ENY LIZ HNE
HIZE R o EXEH: 2, 3AOH, £ R, single—session
- - 57 10| 50%IHK| OEH2(99%) 2
+ 9=7|7|(HHIF): dA=5els
o ZutHs MO 3 Z4H
- blind: single-outcome evaluation
Had g9l 3 EFaY
2 opA Ik Z2It Z=i0| E'gf% LA 2HO| Al
Bethesda @&FAIA 018
A& S | Society of Interventional Radiology2 F£ $HE 1=
AlEote S0 AlEsdE &5 H7t
grade 0O: ablation2 SHGHX| 25
INEE grade 1: RF powerg 1 = 23| &
grade 2: RF powerS 33| 0|4 S
grade 3: RF 2t32 ST 3=
2 | AR
2 SA | 10cm visual analog scale (scale, 0-10)
5 YIS s
b5} g |~ 1: no palpable mass; _
S| - 2: no cosmetic problem but a palpable mass;
ZjH S = - 3: cosmetic problem on swallowing only;
- 4 readily detected cosmetic problem at all times

grade 0: no intranodular vascularity
grade 1: perinodular vascularity only
grade 2: intranodular vascularity { 50%
grade 3: intranodular vascularity ) 50%

- 280 AMZ 37 ZA(largest diameter(a), two mutually

4HEN perpendicular diameters(b,c)) &3
- AH8X: V=t XaXbXc/6
X=gds ZHEX UAE 50% 0|4
o ZUEY
- URK|H: ZEHEX UAE

. FEBIIRE 6hE

o E2IE: 49 follow-up loss(RFA 39, EA 13)

o ASEH FHZS U O[AHS(ITT 2441
= SN o=z p
TS UME 0 4.2(1/24) .99
ﬁ 471 _CI)_I'EA'i T =Z2o=
& e r2ZEZX 59.1(13/22)" 0
EVEINEE! 0 4.2(1/24)?
1) 178 89, 278 53 2) EA X5 242| #15}, X|2 90| 20 5 x|
o BY H5
(mean*SD(range))
AR ZAN-F TE Al S i E p
opurmy Baseline 2.9%1.8(0-9) 4.0+1.7(1-8) .02
vy 674 _ITT 0.2+0.4 (0-1) 0.7+1.3(0-6) .205
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1M XHETAHE) Baek(2015)
671 _PP 0.2+0.4 (0-1) 0.7+1.3(0-6) .28
Baseline 3.8+0.4 (3-4) 3.8+0.4 (3-4) .823
08y =X 670 ITT 1.5+0.5(1-2) 1.7+1.0 (1-4) 71
670 _PP 1.5+0.5(1-2) 1.6+0.9 (1-4) 901
« ZH H3
1) 2E37| 44
(mean*SD(range), %(n))
e AE Sz Chaat P
87.5+11.6 82.4+28.6 71
6HE_ITT (63.1-99.5) (-35.7-99.2) )
PEpSE=PS] MD 5.1% (95%CI -8.0 to 18.1)
ZA8(%) 87.1£11.6 83.1+28.7 904
670E_PP (63.1-99.5) (-385.7-99.2) )
MD 4.0%(95% ClI, -9.1 t0 17.4)
x2Azs 60 ITT 100(22/22) 91.7(22/24) .49
e 671 _PP 100(21/21) 92(23/25) 493
2) M = HE30| B
- UiA2 2 2™ &= Qo 2837|371, 01 & 1H2 RFAZ X8
o Afo] &l Flele
* RFA and EA are not significantly different in terms of treatment efficacy and
safety for treating PCTNSs.
a4z * Given that the therapeutic efficacy of RFA is not superior to that of EA, and
that EA is simpler and less expensive than RFA, EA may be preferable as the
first-line treatment option for PCTNs.
funding - =818
o |TT 2MZAUT FZ
o O HIgH
1) £87|7t0| &3 671 0| EA, RFAZ S| S8ZH 8X0| UAsIHOL Hofl= 1
S GE0| HIIFH A O HE == US
2) SHTHAIRE & 1H0| RFAS 28 per—protocol A aiiA ITT Z1jet UHES
Solgt
H|

) demograph|c RO|7t UZ. Y51 =X
ot

4 BA} OfE XIRE H=K D27 5P OfENE ZUEIE binds:
5) SEUABS UAKEE HKIPH PAT} DY B2S TR SHOT 42, Py
2 0IFKIEE B

* A AR 71
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Cesareo (2015)

AN

S I
AA4: RCT

o ARIIE: “S. M.Goretti” Hospital

AR 2 &7 124 2011.3.~2013.9.

HRLHY

« OO B0 U BN FEEE

HEYI1E R AR |1E

- Mey|E
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By oo

B o ru% 1=
N 00 oy
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>
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@ Qlrte

oLwT

o A

Z3&(cold nodule)
=

— —
@ O T O0| NI UMM 2

lg 0122

RE Xz, EXlzg, | T= 58 YA

1517 =7150] U= A

A% AHX= 22

® nodules that were confluent in a compressive lobar mass

o 2 HiEYH

- computer-based number generator

< EXT Y UMM AT SY

(mean+SD(range), n)

=

S

R p

ChARRES

42

42

HEWM/F)

16/27

18/24 NS

HAH(year)

56£14 (24-80)

53+12 (30 -76) NS

ZEEX(mI)

24.5+19.6(3.4-89)

27.5+22.1(3.2-90) | NS

TSH(mMIU/mL)

2.1+0.9(0.64.1)

2.3+1.1(0.64.4) | NS

il
= FT3(pg/mL)

2.7+0.6 (1.2-3.7)

2.6+0.6(1.8-3.6) | NS

FT4(pg/mL)

1.2£0.3(0-1.7)

1.2+£0.4(0-1.7) NS

o

* ZAEEXM: small < 12ml, medium 12-30ml, large »30ml
2

= =
ATTE: DE 2N T TH0| IR ZH(UY 22 <30%)

o MY DFMEX|zs
s

|

>
>
Rl
HI
rin
=
>
ro
fn
e
ro
>
>
>
N
Y
1l
al
i
=
R
0fo
ro

o
Y 17H Z2E Al
EH

O

ZHO| 271 0141 AR 71y 211/ %

AST HIZ 0125101 4+
=
—

-

- 28 K&, ZA0HE(2% Mepivacain 2-5 ml, Ropivacaine 3ml), single-session

- aforementioned technique

- RF power: 60WO{A A|Z

« SR7PI(EHIY)

- 17 gauge, 15 cm electrode with a 1 cm active tip

- radiofrequency (RF) generator (Cool-tip, E-Series; Covidien)
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. SMEH
T2 AEAIZHE)
HHZEE (h=42) 37+17.4 (17-85)
small (h=10) 20.7+2.8 (17-25)
medium (n=21) 31.9+6.7 (24-45)
large (n=11) 61.6+12.5 (48-85)
c S FX=
H| W SHH o SAHY: FHTHTAIY
+ QE7|7|(HHIF): sidels
o ZutHs MOl 3 ZH4H
A ol 3 ExYH
ZHYL | SNSE A, FHUE SO
2H =4 | 10cm visual analog scale (scale, 0-10)
34 1: no palpable mass;
Hat | 0184 | 2: no cosmetic problem but a palpable mass;
=X 3: cosmetic problem on swallowing only;
4: easily visible mass
Z20F A
CHdd 239 22 YYEo= Qo5 2 17IE &3
47| - ZHEEH: V=length X width X depth X 0.525
- ZHEH UAE:
VRR=[(initial volume—final volume)x 100]/initial volume
LA S22(CLIA)
AT A - S
=R thyrotropin: 0.5-4.9mIU/L
fT3: 1.7-3.7pg/mL
SH04ZAS fT4_: 0.7—_1 7 pg/mL o
antithyroid peroxidase antibodies: 0-35 IU/mL
ZAEHRIA)
- HAHQ] 0-10 pg/mL
HHSTHAL
- prothrombin time, activated partial thromboplastin time
o AlEA

-AEHE AlEE 1, 601 Bt

- SAYH: t test or Shapiro-Wilk test, Mann-Whitney U test or Kruskal-Wallis

test, Wilcoxon signed rank test
FHBET|IZ 6N

Efot=
2E

- Az 6712 % 1Y(arge nodule)2 LA ISETISS SHIBt XIBICH 2N B
so2 713

- LIMX|= thyroglobulin antibody, thyroperoxidase anibody, calcitonin &¥&5sx
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1M XHETAHE) Cesareo (2015)
- RFA ZOjA T3S UME I, X2 & YO0| LR 2k} QIAS
- 21.4%(8/42F)0| Nz & S5, 8, 71522 LADUAACL} power H & 3=
- 1HE St EES SASIH A& SHE
- 2E2 A& 2E 42| HE} Az 2-3A2t £ 315
- 182 AR QEZ HriioH|(inspiratory stridor SEH7t UUZ. BEE0= IS
- AT HZ F= 24 U SA2 Q%S
o BA S
(mean+SD)
= A e Chxst p
Base 2.8+3.3 2.7+3.0 NS
ofutE| A 170 1.4+1.7 2.7+£3.0 NS
671 0.4+0.8 2.9+3.2 -
P {.001 .01 -
Base 26+0.9 26+1.0 -
170 2.0+0.6 26+1.0 -
nigs 2 i
671 1.7+0.7 26+1.0 -
P {.001 NS -
- 2EIT|E ZHst
(YUehsA) 22 AFL ZA JHM0| QUT, medium ZED large ZEL ROI6H
SA0| st
- (0|24 2X) 223714 0|8 H27t 25 QoI5 7iME
Bims Bl
i
HAD-F i
k

small ‘medium Large
Baseline TN volume classes

Figure 1. Pressure symptoms score in all subgroups at 1 month and
at 6 months vs baseline. ns, not significant. *, P = .05; **, P < .01.

medium
Baseline TNvolume classes

large

Figure 2. Cosmetics score in all groups at 1 month and at 6 months
Vs baseline. *, P = .05; **, P < .01; ***, P < .001.

o ZAHHE
1) dFE37| &4
- AHEHN
(mean+SD)
T= Al SN N EShs P
Base 24.5+19.6 27.5+22.1 NS
ZHEZE(mI) 170 17.5+34.7 27.6x22.1 {.001
671 8.6+x9.5 27.8x22.1 <.001
B 49.7+14.5 - -
AEEN A E2(%) 671 68.6+13.5 - -
p {.001 - -
- S & 223717t 2 SR 2EEN ZAE0| 2E37 |7t BAL St SR}

Fl AEAIZI0] 201l
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22| 2N | ZERN () | oo | CVatemo | ASARZKS)
I Base 7.4%2.7 -
(inO) 17he 3+1.2 57.5+8.6 14% 20.7+2.8
671 1.6+1 78.2+10.7
di Base 18.1+£4.4 -
”(‘rf:%” 17he 9.3+3 47%15 18% 31.9+6.7
671 59+25 67+12.2
| Base 52.3+17.5 -
ey |8 [ 2782137 [ 47.7+163 23% | 61.6+12.5
671 20.1£12.1 62.8+14.8
. MO sigeS
* RFA is effective in reducing thyroid nodule volume. The best reduction rate
was observed in small TNs.
s * The thyroid volumetric reduction does not change according to the
sonographic features.
* The mean treatment duration was longer in larger TNs.
funding * no funding
H| .

CV, Coefficient of variation

* A 1R 71
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1N XHESHAT) Deandrea (2015)
o OilapRti=m7b 0[R20t
. A4
N HAA: RCT ]
o O%717]2E Daerim St Mary’s Hospital(8t=), Mauriziano Hospital(0|Z2[0})
o AALHMX BEV|7E 2010.5.6.~2012.9.8.
o OIY: 0| U= T Y8 EE
o MEUIE I HIXY|E
- MED|E
O I8 Z2H(TH H2)70%), ZEEX 10-20 mL
@ YUEY E= DIEZAt AN XZE Hot= AL
® A 23| O]& MEEQIHA 4 Yo TEH(Bethesda Class I1)
@ AN S22 thyrotropin(TSH), calcitonin 4
- HiHP7|E
O =20} 4 40| Qpl= 2H-
@ AR ™ 6712 Ol e ZHS XI=8H 2tAt
o SRR HHERSH
SILIj A} - 22| 1:1 8, random allocation sequence
o B 3 UMM AE EY
(mean+SD(range), n)
e st= O|Ef2/0f
T e | gza iz WE=z | o
CHad Rt 20 20 20 20
og 2/18 1/19 4/16 1/19 71
(M/F) '
il 39.5+9.6 | 52.2+10.3 | 54.3+13.3 62.5+12.7 05
(year) (26-60) (35-71) (34-83) (32-87) )
ZEXY | 4005 2.8+0.3 4.0+£04 3.9£0.5 95
(cm) (3.1-4.9) (2.2-3.2) (3.4-4.6) (3.0-5.2) )
Zgex | 139%3.1 | 13732 | 164%34 [ 15032 [ oo
(ml) (10-19.7) (10-19.8) (12.6-25.1) (9.4-20.2) '
s NN IFMHR|RE
e SAYHY
- ZAOLE|(2% lidocaine, 1% mepivacain), Z210F K&, single-session
- trans—isthmic approach, moving—shot technique
o QE717|(HH|F): H=EelE
S . SNEY
7= Sz N P
AEAIZHE) 435.8+142.4 819.5+225.9 .0001
RF power(Watt) 75.3+10.4 49.7+4.7 .0001
EVTENR)) 33,068.0+13,800.5 | 40,364.7+10,801.1 72
Ol X]/mlIJ/ml) 2436.3+916.2 2521.7+803.6 .84
 SNYH FX=
H| W SH'H o ALY FETATAIY
o QE717|(HHIF): sidels
A o ZuHa MOl 3 U
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Deandrea (2015)

~ =
Hi+ FEPERR

NS SIS the recommendations of the Society of Interventional
— =< | Radiology M2} F-E8HHE 22

TSH, T4, thyroglobulin, calcitonin,
SHAAL antithyroglobulin(TgAb), antithyroperoxidase antibodies
(TPOAb)
YL | AR

A S4 | 10cm visual analog scale (scale, 0-10)
S =
nigar |~ 1 no palpablg mass

SR - 2: no cosmetic problem but a pa!pable mass

- 3: cosmetic problem on swallowing only

- 4: readily detected cosmetic problem
20 710N ZH2} 2B AR =204, 230 R MEZSUH
AE Al
Z80 HAZ 370 2| A(largest diameter(a), two mutually
4™ perpendicular diameters(b,c)) &
ZHEEXN:V=0.524 XaXbXc
ZHEN UAE
AzdEdE

o

[E0
o

=
o ZUEN

- The outcomes were assessed by investigators ( J.Y.S. and K.S.K. in Korea;
F.R. and F.G. in Italy) who were blinded to the group allocation
-AsH AEZ 1, 600 ot

- EA&k: Mann-Whitney U-test

. FEBIRI oY

©
o
°
H

23t NiZ 83

[

MUl

cAE W AlE 2 RE AL YN S22, calcitonin B
- thyroglobulin2 Alg © %11, AlE & REJoH ZAoIRCLt FatEel= Ord
- thyroid autoantibodies titiers &5, A% |A

- OHE FHEE A G EE K]

= S ==t p

TSH (IU/mL) 0.9+0.8 1.0£0.9 190

fT4 (pg/mL) 10.8+2.9 11.9%2.0 .05

Thyroglobulin (ng/mL) 31.5+38 13.6+22 .02

Y Het

(mean+SD)

HI

AE SN N e D

TH 3.6£1.9

= St + -
Base | 33.4+0.9(2-5) 0|E;*§|O3;-;5%§ff(o5_>7) 001

2

T
—EJ:
i

= 0|£t2|0} 4.0+2.7(0-8)
i 671 0.4+0.7 3.3%+1.7 .0001
p {.0001 _
T 3.6+0.5 =
- St
0184 2 | Base 512 4.0+0 st= 4.0+0 001

0|=42]0t 2.8+0.7(1-4)

0|=k2/0t 3.2+0.7(2-4)
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671 1.7+0.8 3.5+0.7 .0001
P €.0001 -

(mean+SD, mean(IQR))

o= AE S N e p
Base 15.1+3.1 14.4+3.3
170 8.3£2.9 14.8+3.5
ZAXM ™M
228H(m) 671 4.2+2.7 15.2+3.5
p {.0001 NS
AHEXN LAES(%) 67 71(21) -3(23) .0001
. Ao SRS
—_— * RFA was effective in reducing the volume of BTN. The outcome was similar
== in centers with different experience in the moving—shot technique.
funding * no funding

H|Z .
* A AR 71
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Sung(2013)

AN

eSS
A RCT
O1TL7 |2 CHRIA T

HIHAIR} 2E7|7E 2010.5.6.~2011.8.8.

rot

=1

i

AT BHO| QU BAN FHZ
HeEIE 3 HEDIE

- MEpiE

oL
0_>L
I
<

1o
T
oM m

3

rx
N

i
rron

o

X

d(cystic portion)90%)
184 25 54

oo -

0

0x
(=

3

ﬂ

1A FNA i 20 05 By

® oo

oy

or B J
N
v
o

fol

23, thyrotropin, calcitonin &4

|
[= s}
=
=
J

1 RYR Hoj= 2
671 OILY ZAHLZEO ChEt OB S A YOI T2 RIS 23

P
0l
U=}

el

2 © 0

e

BN .y

=

oA = 0
2 _|O

|
=
MHo
4o oE
A IE

£
=
0z

£Q
ojo

- allocation:
SR 3

u
> o
rxooy 4

3

N
A
Am
0x

iy
0
MUl

(mean+SD(range), n)

= S Chasat p

CH& Rt 25 25

HE(M/F) 3/22 2/23 0.641

A& (year) 44.9+10.6 (26-69) 45.0+£10.9 (29-71) 0.946

AEEZE(cm) 3.0+1.2 (1.8-6.2) 3.4+1.0(00.75.7) 0.068

AEEH(ml) 9.3+11.7 (1.8-54.0) | 12.2+£11.0(1.9-39.0) | 0.105

- ZAO0E|(2% Lidocaine), 221 Rk, single-session

X
Ol
0Q
HI
=2
kI
oxt

- trans—isthmic approach, Ablation S ElectrodeE H4Z&

- RF ablation & Z& L 424 &¢I

- RF energy: 15WOIA A|Zf, 5~10WA 70W7EX| 22
Q= 717|(ZHIZ)

- 18-gauge 7cm length internally cooled electrode & 0.5cm, 1.0cm active tip
(Well-Point RF Electrodes; Taewoong Medical, Kyeonggi, Korea)

- radiofrequency generator(Cool-tip RF system; Radionics, Burlington, Mass)
SHEY

(mean=SD)

SM= e

P
E NEAMZHE) 760+335 783+259 0.449

=

i)
S :?iﬂtﬁl(Z% Lidocaine), 21t R, single-session
9| 50%E ME2(99%) T
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- blind: single—outcome evaluation

o 9 =Y
S0 Z30| A2 AAKF 20| Al
Bethesda =5AIA 0|&
Society of Interventional Radiology2 F5 &
A&tk &2 AIEEE &3 4ot
grade O: ablationS SH6HX| 42
INEER = grade 1: RF powerg 1 £= 28| &H
grade 2: RF powerg 33| 014 SH
grade 3: RF Y2 S B=

1

ol

?.

Hr

ZFYUE | EAPtED
3 SA | 10cm visual analog scale (scale, 0-10)
E SN =
%iof near | 1: no palpable mass;
':'I1<ID - 2: no cosmetic problem but a palpable mass:
- 3: cosmetic problem on swallowing only;
- 4 readily detected cosmetic problem at all times

grade 0: no intranodular vascularity
grade 1: perinodular vascularity only
grade 2: intranodular vascularity { 50%
grade 3: intranodular vascularity ) 50%

- 23T HAMZ 371 ZA(largest diameter(a), two mutually

aHEEH perpendicular diameters(b,c)) &
- 28X V=nXaXbXc/6
X=z8dE AHEX ZAAE 50% 04

- noninferiority study

- VRR: lower bound of the Cl was above the preset noninferiority margin

- Intention—to-treat(RFA 213, EA 219), Per-protocol(RFA 209, EA 19H)
o FNUET|IZE 6/0E

o EEE: 2t & 4FM follow-up loss

o AETE EES A o|ES(TT 2421

7= S ot H
27—
Ara-uns FEz s 0 0
NEREE 100.0(21/21) 0 S 14 189, 2 39
o B4 Hs
(mean*SD(range))
T2 AE SM= Lot P
oarmay Baseline 3.56+2.2 (1-8) 3.4+2.0(1-8) 0.847
vl 670 ITT 0.5+0.8 (0-3) 0.5+0.7(0-2) | 0.806
= °° 670 PP 0.4+0.6 (0-2) 0.5+0.6 (0-2) 0.856
AZ T 5 A
Tdi-ang Baseline 3.6+0.6 (2-4) 3.6+0.6 (2-4) 0.783
0i24 2H| 670 _ITT 1.1£0.4 (1-2) 1.2+0.4(1-2) 0.682
6/0E_PP 1.1£0.3 (1-2) 1.2+0.4 (1-2) 0.68
« ZH 3

- 27| 44

(mean+SD(range), %(n))
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T2 AE Sz N e p
93.3+5.4 96.9+4.1
(73.6-98.5) (81.7-100.0)
EA-RFA MD 3.6%
67H2_ITT | lower bound of the one-sided 95%Cl 1.2% : -8%
0|42 =2 EAL} RFA noninferiority
two side 95%Cl 0.7-6.5% : the lower bound ) 0
A82XM EA ) RFA significantly superior efficacy
UAE(%) 93.5+5.3 97.7+2.2
(73.6-98.5) (92.2-100)
EA-RFA MD 4.2%
6702 _PP | lower bound of the one-sided 95%Cl 2.0% : -8%
0|22 EA2} RFA noninferiority
two side 95%Cl 1.6-6.8% : the lower bound ) 0
EA ) RFA significantly superior efficacy
2|
x|2Ans 67H.°E_ITT 100 100 ».99
674 _PP 100 100 ».99
EA may be the first-line treatment modality for cystic thyroid nodules, which
has comparable therapeutic efficacy to, but is less expensive than, RF
ablation.
as In our RF ablation procedure, any solid component in a cystic nodule was
treated before treating the cystic portion; however, the volume reduction of
the RF ablation was inferior to that of EA. This result may be due to the very
small solid component in cystic nodules.
funding non funding
= H[eHY
1) FX71710| BS: 6712 O|Li EA, RFAZ S| G4 ZAHE 80| ZASIFOL HORl= 1
o2 B 0| 7 IEM Al TN 1R 4+ S
* 2) GITIAIRE 2 330| £7} AR 22 per-protocol E4I2 aiA TT Zajet U2k
2 ol
3) GA4ZE SR ECE g 0l 7I7HR SE LIYC= of F7I1377F HRgt

* A 1R 71
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Faggiano (2012)

AN

A=/ 0|FH2|0f

HAHA: RCT

A7 “Federico II” University
IO 287174 2010.1.~2011.6.

A4

AT BHOI QU LAN FHZ
REHELEnlE

- 1EH7|T

Ol 771 ZR(SY H530%)
475404, 0m)

o)

—
07| 2

|
>
o
o)
N
o
X
o
.
]
x.
o
1IN
A
oo

(mean=SD, n)

= S I E p

CH& b 20 20

HE(M/F) 4/16 5/15 NS

A (year) 58.3+4.3 62.1+3.1 NS

AEEX(mI) 13.3%£1.8 11.2%1.5 NS

48 non-toxic 10 12 NS
T= toxic 10 8

SNE: IFIEX|5s
SR 2A0EE(2% Lidocaine 2-4ml),
- BIX} 1018 2 171 RFA XL, Oty 22X
H17HE o
9|2 7|7 |(FH|F)
- RITA StarBurst Talon needle (RITA Medical Systems, Fremont, CA) : 14
guage, 10cm long, four hooks(4cm)

280 QT single-session
o 7

R AN Y B2 Yo7 = 4

=IHH DiIE
X

-|>|

°IE7|7|<7§H|
T‘—}H:'* 39

-ANEH Az

EEEEEE

O S, 20, 018Y =X

AAET: TN-related neck symptom score

- as previously described and validated in a study

248 o3 3 quantifying the clinical response of patients with TNs
to ethanol injection (24).

- S 0(Q2), 1(moderate), 2(severe) &

- SEZ: 34Y HaEHHKSYS score 0~6)

TSH, free T4, free T3, thyroglobulin, TgAb, and TPOAb

ZAEEX=|ength X widthx depth x 0.525

=20 1~




SitH(Ref ID)

189

1MXHELAT)

Faggiano (2012)

o ZATIEM

. FHBEIZH 12N
. s
< NBPE BH5 L OIS

1Al & YHEH0| R &= YIS

thyr0|d MBI 1, 3, 6, 1271 & MM
715 dAA Fd, UiRZ 2HE2 Al% ™ euthyroid MEHFOLL TSHI} ZAGHHA
subclinical hyperthroidism 342 HQ, T & 25 TgAb%t TPOADb titer,

o
calcitonin2 S9|5t #H317t QIAS

s

« Y S
- SMZ2 Als © HHl Al =
- Az = 318, 670, 12712
671, 12712 p{.0001)
« ZE W
1) 2237 84
- S22 Al U Az £ 2237171 RS daotRdl, Alg = 671E, 12712
T 2t RS X017 AUS(67HE pC.005, 1271E pd.0001)

-

B7fok= 3

o
= HO K25k ZS(3712 p(.005,

ER Treated

o

Non-tox

O3 Untreated Ex Non-tox
4 ke Wl Treated -
[ Untreated E
2 v veve 218
g3 g
[ @
v, S0 * o
o K]
@ c
1 oI
2
8 o
°§¢ N LY © v ’0 N Y ® o
»
manths months

. Mol e

* RTA induced a marked TN volume shrinkage resulting in parallel
improvement of pressure symptoms. In most patients with toxic TNs,

as hyperthyroidism significantly improved as well.
* RTA may represent a valid therapeutic approach in patients with TNs not
receiving conventional treatments.
funding * This paper was supported by funds from the Department of Molecular and
Clinical Endocrinology and Oncology, Federico Il University of Naples.
H|1 .

A 1AR 7%
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Nguyen (2023)

B

o

o SFd=I HIEY

o QT SYHISE

+  ®77|2: Danang Family hospital

o ATOHYAH E2ETIZE 2018.5.~2021.12.

AL

ALY SA0| U TN YA
M| o HR7 I

- HEp|E

oL
08
rnrJe
v
o1
<
X

A
o
&

f ZHI7EUS

HEUBMENA) 23| Agtolol o5y 2

=]
=
1
>

FX|

(i

W 00 o0z ox
H
Lot

4 b O
mjo
N
4

e oo

Ral
HJ
sl
oy
0z
mx
1IN
nz
Jm
0x

(mean+SD, n)

EE B OED o
CHAIRES 22 17
HEH(M/F) 3/19 4/13

0.677

AH(year)

46.63 + 13.13

47.35 + 16.54

0.944

ZEHE(mm)

27.18 + 7.93

26.34 = 6.79

0.73

ZEEX(m)

6.55 + 5.65

5.21 + 3.37

0.68

Zd | PCIN 10 10
2x* | o 12 7 052

*
1N
%
=
d
- 3
Ho
Mix
i

(predominently cyst, PCTN) : S42& 10-50%

setting: 2/2f

Al&XE: experienced endocrinologist 121

=0 (2% Lidocaine), ZSWRE, single—session
RF ablation ™ ZEU S4ZH ¢l

trans—isthmic approach, moving—shot technique
9= 7|7|(FHIFE)

- 18 gauge internally cooled monopolar electrode (5mm or 7mm in active tips)

- radiofrequency generator (CoATherm AK-F200, APRO KOREA Inc.,
Gyeonggi-do, Korea)

SMEY

Al&EAIZE 15.65 + 9.24(4.0-35) £

RF power: Z|4 17.95 + 3.67 watts (range, 10-25 watts)

Z|t§ 32.05 + 7.97 watts (range, 20-50 watts)

(YIS BN

: QI2f, 2A0HE(2% Lidocaine), ZSIKE, single—session

)
0l = OErR(99.5%)2 B212F| |} 50~70% ¥ ¢

—

oy oy
w oIE
fo

>~
=

=1
0 0%
ne

|
or
0x
N

Hu

2 =

RS
z oo 1
0 2=
oxr 42

P

o

i

T

40
H
>
o

| 1o
=
;

P ph
oo ol

=

oo 1o |

21, 37 22AE, 22U 79 Bt
=

HIQJA} Al

o
>
a1
M —
<2
0z
oy
0t
°
so J
i
=
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Ha g9 ¥ S5
FHHE: AT 0|2E L HOHE 71 S
AT S o, Xz 58 =%, XAZE ol Y0| RS £30| T
NEHE E8S | 5 xo) 25 omixiol 247 His
ST T3S 0|12 SHSES, YANQI 54| Ha))
- 230} AAZ 378 2A(largest diameter(a), two mutually
Ad37| 3 88 perpendicular diameters(b,c)) &8
- ZAH8X: V= XaXbXc/6
=ds AET7| ZAE0| 50% 04

- S| Wilcoxon's signed rank test

FHBIH 1Y
ER
A& B35 2 0pHg

——‘r:—EE—‘r:—Alﬁ-‘_,ﬂ'aj nzltcg =2Oo s
- UNNBEE Hsk & 2 DT S, 37HX0| 9IS
= INES S N p
. Base 1.75+0.81 11708 | 0.032
TSH(microU/mi) HE 1.54+0.58 129+0.71 | 0172
Base 1.29+0.24 1.49+042 | 0.09
FT4{ng/d) e 1.28+0.18 138+0.15 | 0.05

HowL =2=2
-5 25 Al T U Alg 2 2E3VI(RE, 8X)7F K2l d48H(p=.0001)

(mean+SD)

= AA SN o= p
Base 2718 + 793 | 2634 +679 | 0.73

ZAEEA(mm) e 1728 + 7.78 | 20,95 + 6.18 | -

A(Base-174) | 9.89 + 5.15 540 + 502 | .01
Base 6.55 + 555 521 + 337 | 068

ZAM X

22EH(ml) Ve 172+ 194 234 + 252 -
. 174 7241 + 2317 | 53.09 + 26.23 | 0.013
s pure 8478 + 12.25 | 65.38 + 15.97 | .007
= PTCN 5755 + 24.90 | 44.49 + 2921 | 0.165
17hd 90.9(20/22) 52.9(9/17) | 0.165
RS E= pure 100(12/12) 85.7(6/7) 0.36
PTCN 80(8/10) 30(3/10) 0.07

A0 T YOS

both RFA and EA treatment with single—session confirm the efficacy and

safety for cystic

thyroid nodules at 1-month follow-up, RFA reduced greater

az in nodule volume and the largest nodule size than the EA treatment. In
addition, the therapeutic success rate in the RFA group was higher than in
the EA group.

funding no funding
HTo| Mgk

H|T T2 H|

1) FH7IZ0| &,

ChAIRHS 7} RS
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2) S5O

T O 1L

* A 1AR 71

T2 convenience sampling, selection bias U2,
L2t missing data= O|&& 4= SIS
3) 28 ¢15t2t vascularity grade, 0|88, SRS HBIGHA| 28

o
rot
Pal
HU
4>
ikl
=]
<
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o OilpRtETp b=
o OITAM MERTSE
o OIT7|E: SHOOMMEE R, OfRCH Y
o ATFCHYAL EF7|IZE 2015.1.~2016.4.
o GO SA0| = T YHEE
o MET|E S HIEDIE
- MEIE
O HY 23 E= ZitZE(goitenZ QI B4 E= DIEM7t Qe At
@ z|A 25| 0|4 MIZEYUBAL = MA(core needle biopsy) 21t Y4 &0l
LM 7S BAL Y
@ RFA = EA 71O ™M= 2Rt
- Hi&I7 |
@ 20A| O]2F
@ =30t o AH0| 2p== Z2H-
® YA 715 AAHIEY
@ Ui
o S Y TN AE EY
- RFA 22 13 g& 50% 0421 AF0IN, EA =2 50% DO|2He1 AZ0IIM Al
G AL (mean+SD, n)
7= N TR p
O Rl 55 31 -
gE(M/F) 18/68 -
21 (vear) 54.9+12.9 (24-83) -
A A - - -
== T
ZHEZXA(em) 43+x1.4 41+£1.6 .526
Z™HEX(ml) 21.3+£20.7 22.0+£24.8 .248
k= 25 - -
7 PSTN 30 - -
7z* [ PCIN - 23 -
LAl - Z
(=]
AuEn - -
* 0 A% G4 220|838
030]| 717k Z&(predominently solid, PSTN) : 4 22 < 50%
A0l 71712 A& (predominently cyst, PCTN) : EARE Y 50%
g8 23 I 280 g3
s MY IFMHR|EE
s XYY
- N&X}: experienced radiologists 2Q1(Al& M 22Tt ZAIXI} S2)
- 230 f&
- session: single 779, 23| 0|4 OH(RFA 8%, EA 18)
S

- trans—isthmic approach, moving—shot technique

- RF 0fI4X|: 30-70W
© Q=R7|7I(ZHIB)

- 18-gauge monopolar modified internally cooled electrode & 0.5, 0.7, or 1.0cm
active tip(VIVA, STARmed)
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HH(Ref ID) 1979
1MX(ETAHE)  Jeong(2022)
- radiofrequency (RF) generator (VIVA RF generator, STARmed)
- peristaltic pump (VIVA pump, STARmed)
SHY: ¥3= Hrl=
H| S XHH S SHEE %%.’l@?% I2f0] 5O%HX| OEt2(99%) 2 =
A=7|7|(ZHIF): A=z
i Fol 3 £H tc'I
B \ Ho| 3 S5
1) QMM X B
A&ots 3¢, Al 85 ot
grade 0: ablationg SH5IX| 2
Ne s ES grade 1: RF powers 1 L= 23| SH
grade 2: RF powerZ 38| 04 =4t
grade 3: RF &S ST &=
)R=RUCSIDNE:S
A | =L EY
2 =4 | 10cm visual analog scale (scale, 0-10)
EN 9—IA.f7f 715 .
b3} -1:no palpablg mass;
0|24 2H| | - 2: no cosmetic problem but a palpable mass;
- 3: cosmetic problem on swallowing only:;
- 4: readily detected cosmetic problem at all times
ZapH - x20t AAE 370 ®H(largest diameter(a), two mutually

perpendicular diameters(b,c)) 53
- 28X V=nXaXbXc/6

- LA 50| 49 & 2a(st=20] M=
- 1174 &2 FY: goiter symptoms (11items), tiredness (7
items), cognition (6 items), anxiety (6 items), depression

(7 items), emotional susceptibility (7 items), impaired

Hole

Ato| &l
= social life (4 items), impaired daily life (6 items), impaired
sex life (2 items), cosmetic concern (6 items), and overall
QoL (1 item)
- 0(none) ~ 4(very severe)
2N

A& M, A& 21, 6, 12708 ZSTZAL 49

= AT
Xel’ 6)8, AlEJI:l-I_

EQD
O
ol
0=
N

- SALE: Linear mixed-effects modeling

o EXPET|IZE 10.1+£4.870E

H2E: RFAZ 1.8%(1/55), &R 6.5%(2/31), 25 follow-up loss

- BT BHE o opHIS

4 St
HO

N rYgsdEd, ZEIE §) | F 2 2F LYK S
) N& &S5 SMZ 1.0£0.78, == 0.0+0.28
A7 Za-erHd - HEE AlE & Ablation 22(01l 2= S5 E= U=, H, 01, X012 PAols 852 =
e
~ Ablation S¢t generator outputs Z0|7{Lt Zi= [l SS0| 40101 2E 8t AES
2=l
- Sy s
(mean+SD)
A7EH-2 48 += NE SNz Ox= p
ofurpta ZAL Bas;e 3.4+£18 J+2.2
10 1.3+1.1 1.0+£0.8 NS




HH(Ref ID) 1979
1MXHETAHE)  Jeong(2022)
6702 1.0+0.8 0.4+0.5 NS
1270 0.7+0.7 0.4+0.7 NS
P .001 {.001
Base 3.7x0.6 3.9204
171 3.1+x0.9 24+1.1 .002
0IEY =H =] 2.4+1.0 1.8+£0.9 .009
1274 1.9£+0.8 1.8+1.2 443
P {.001 .001
- ZEHS
- -EVIEIZN
(mean+SD)
T AE S i p
Base 43+x1.4 41£1.6 .b26
171 3.5+1.3 25+1.3
ZEE(em) 671 2.7+1.3 1.9+1.1
1271 24+1.2 1.1+0.8
P {.0001 {.0001
Base 21.3£20.7 22.0+24.8 .248
174 10.5+11.2 5.3+7.9
ZEEX(mI) 6712 7.3+10.6 29+4.3
1220 5.1+6.8 0.9+1.7
p .0001 .0001
Base - -
171 49.1+15.8 78.7+16.1 £.001
ZHEN LAE(%) 670 73.0+£14.5 86.3+21.7 .002
1271 80.3+12.4 90.9+£14.9 .004
P {.0001 {.0001
. §ol%
- MRl 40 HO| £ 2 25 AlE T UH| Als £ 127H27HK| K251 57 F(p<.001)
- A= 170€e & Goiter symptom: S 6.5+7.2 vs X 2.4+3.1, p=.002
-9 PAR M M, AlE = 10E, 671E, 1271 25 27 R2let X017+ ¢iE(p)0.5)
Table 3. Thyroid-specific quality-of-life scores before and after the procedures
Scales? Total Ethanol ablation Radiofrequency ablation
cales Baseline 1mo 6mo 12mo Baseline 1mo 6mo  12mo Baseline 1mo 6mo  12mo
Goiter symptoms (11)” 115487 5064 4570 32+3.1 126490 24431 40+90 33+34 109+£86 65%7.2 48+6.1 3.1£30
Tiredness (7) 108+£57 75+44 64444 49434 109464 62445 6055 40430 107£53 82443 66439 52435
Cognition (6) 60457 41445 38437 29435 59456 45458 39+41 32443 60+57 39436 38436 28432
Anxiety (6) 95467 36443 26+38 16+£30 106+7.2 3441 21+£30 15433 88+63 37+44 28+41 1.7£30
Depression (7) 9.0+65 54450 42439 35£33 10.1+£7.1 57462 32434 38431 84461 52441 46441 34435
Emotional susceptibility (7) 7.4+7.0 4.0+53 34446 24432 83167 43458 27433 25435 69472 38451 37450 23432
Impaired social life (4) 21429 12423 0817 0716 22434 1.1+24 06+09 09+17 20+27 13+23 09+20 06%£15
Impaired daily life (6) 39451 16+29 15+37 08+18 38+49 10+22 19452 0815 40+53 19433 13+29 08%19
Impaired sex life (2) 08+16 06+13 06+13 0310 04+09 03+08 04+10 0.1+03 10+19 08+15 07+14 0411
Cosmetic concern (6) 53460 20+32 16435 08+17 77469 17£34 17452 11427 39449 22430 16+25 07+12
Overall quality of life 17£09 12409 09409 06+07 1707 13£1.0 07+07 08+07 16+1.1 12+08 10+£09 05+0.7
All results are reported as meanzstandard deviation, with all scores differing significantly from baseline (P<0.001 each)
“Each scale of the QoL questionnaire was scored from 0 (well) to 4 (poor). “Numbers in parenthesis indicate the number of questions.
e + RFAS EA B5 Z4N Q9ZE 853 2011 LA S0| 49| IS Hok=t oo
=2 —
2UHQI AlEY
funding + OiZ8IS
H|Z - JISN THM SYBTS BHGIK 248

* A 1A 7%
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Karatay (2022)

B

o

o QRR=IP BT

o QT SYHISE

o ATIIE: Istanbul Kartal Dr. Lutfi Kirdar City Hospital
IO 2E717E 2015.2.~2020.3.

AL

. OO YN YN
HeE7IE 2 RIS

- HEp|E

O 288 (mixed-type), AZX| 2(spongy-type)

@ MR K= 0| 2XglG 2t}

@ MWA, LA, RIXIZ, HIFUS X838t 4 g
- &7 |1

@ pure cystic thyroid nodules

@ 23] O Al=ot 24t

®ZH37|(1cm

@ UM = HEUS

tE5t MA Al Bethesda score of 3-5, RS ZAMY QAHEQL OfH APHEQS 7|

rr
rior

At

= S O p
CHA K= 46 50
HEM/F) 21/75
434 (year) M 49.14 + 10.18, F 48.18 + 12.97
ZARLE(m) 21.41(3.71-172.04) | 20.52(3.4-83.72) -
smoor | BEE 27 27
ST | AR 19 23

SNY: IFLAX | =2E

. SAYY

- setting: 224

- A&AE: radiologist experienced in interventional radiology

- ZAOEE(2% Lidocaine), Z2SIRE, single—session
Q=7|7|(ZHF): AEUS

L HHADO

W SHE

o MY ¢I= Mz

SAEiE: 22, ZA0HE (2% Lidocaine), 2SR L, single-session
9|27|7|(FHIF): A=ela

- Az, Alz 2 =21 HAE 19 radiologist?t A3
Hed o ¥ Y

S =

- 1: no palpable mass

| - 2. no cosmetic problem but a palpable mass
- 3: cosmetic problem on swallowing only

- 4: readily detected cosmetic problem at all times

2% 0|A M ablation treatmentZ Al34&t

=
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Karatay (2022)

-ANEH ANz E 10, 0L 671 Hot
- E7|gt: Kruskal-Wallis test
o FMEETIZE 67HE

El =
o EEE

o AsE FHE YOS
- Transient loss of voice : EA 38, RFA 4%, Al& £ 17H& O|UY sH&
- Pain radiating to the teeth and neck : EA 48, RFA 4%, Al = 174 O|L AR2f

x|
- 47 rEN=E 55 &
- 5 & 25 Lol 49, sk, HX= 8lg
o B4 H3st
- AR A3 S oliEels
- 30| MNX|= B
(mean*SD, %(n))
= AE SN oiE= p
njeA SH| Bass 3.09+0.78 3.14+0.78
671 1.20+0.40 1.70+0.73 (.05
154 Base 0 0
- 671 32.17(37/115) 33.82(23/68)
2% Base 10.43(12/115) 17.65(12/68)
- 671 7.83(9/115) 27.94(19/68) (05
3% Base 15.65(18/115) 27.94(19/68) ’
- 6711 0 11.76(8/68)
ARSI x| Base | 13.91(16/115) 27.94(19/68)
671 0 0
o« ZFE Hsl
-5 225 A& ™ U A& F Qo6 2377t ZAEHp.05)
- ANz & MY E= Z2E 37|17t GAl AT B8Rz s
(mean+SD)
T= Al SN O p

Base 21.41(3.71-172.04) | 20.52(3.4-83.72)

AHEX(ml) 170 5.68(1.02-23.08) 8.76(1.6-60.39) | >.05
6702 4.12(0.43-13.11) 6.01(0.7-36.87) | ».05

2HEH 1712 73.5 57.3 ».05
UAE(%) = 80.8 70.7 ».05

M o R =)=

[N
rhu

* Both ethanol ablation and RF ablation are effective and safe treatment
techniques for benign mixed-type and spongytype thyroid nodules, and they
can be tolerated and repeated by patients.

* Qur study showed that RF ablation was somewhat more successful in
reducing cosmetic scores in patients with biopsy—proven benign mixed-type
and spongy—type thyroid nodules, and both ablation techniques were
similarly effective in volume reduction.

funding

* no funding

|1

* Limitation
- UXJEIRF 4 RS EETA 7|7 RS CHEHY AWM HMREIK| U2

* A AR 71



HH(Ref ID) 1315
1N XHESHAT) Bernardi(2020)
o OilapRti=m7b 0[R20t
o OIRAN: FYNISE
HEd o 7| 87 M
(Genova, Latina, Lecce, Milano, Napoli, Teramo, Torino, Trieste)
o FOHMXF BEIVIZE RFA 2012~2014, LA 2009~2014
o OIOHY: AN A EH
- MITT(minimally invasive treatments of the thyroid) group 288 mettingOi| &t
M oRT|UE MO R SXfitE £ 7|17 23
o MEY|IE S HIHP|IE
- MET|E
O MESLSAFNAB) MEHZ|SH AAIA SN AF 27
% diagnostic category Thy2/Tir2 or Bethesda Il
@ O|F0]| A X|Z(radioiodine, OIEHE HHZ)S 22 X Qi
@ A Alg T 5 SOt &
o BN UMM ZEEEY
- ™A 406H, RFA 2169, LA 190H
= T
Chad R 4069
it AE(M/F) 102/304%
A (year) 57(17-87)
i TG ERE < 10% 75%
Amax 20 Ik B2 11%~50% 19%
80 72 BE 51%~90% 5%
g4 G EE ) 90% 1%
H7|s 23 91%
- Ptopensity matching 21t
7= Sz oz P
O 76 76 NS
HE(M/F) 19/57 21/55 NS
21 (year) 58.5 (33-85) 63.5 (29-78) NS
ZEEX™(mI) 15.9 (1.2-67.0) 17.5(2.5-86.0) NS
IHEE 100(76/76) 100(76/76) NS
H7|s 23 82.9(63/76) 96.1(73/76) NS
o MY IFMHR|ES
S «  ZXEi: single session, moving-shot technique
o O|27|7|(RH|H): 18-gauge monopolar needle
o EXE: 0| HHE
H| W SxHH o ZXHEHH: single session
o 9= 7|7|(FH|H): 1-3 optical fibers, 1064 nm diode laser source
o ZutHs MOl 3 ZHH
Had Fo| 3l x4t
- 230 HAZ 371 2A(largest diameter(a), two mutually
oS ZAXF7| U X perpendicular diameters(b,c)) &3

-A™MEXN: V=t XaXbXc/6

VRR= [(initial volume-final volume)/initial volume] x 100.

A= 14 & 2837 448 50% 01y
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1MIHEHAT) Bernardi(2020)

ZET7| A | 2S0F ZALA O1F 7P RS AESX tiH| 50% 014 S7t |
o ZUEY
- AlEg ®, Al = 537K iE Hot
— Ejﬂtﬂ-tﬂ
O AIZHE00| M2 Z2E37| #HaE MY =8 &1 Z2(honlinear mixed-effects
models)
@ =t H|W: propensity score O1ZI(1:1) BIZEE2M
X DBEE o1 MY AMRKM AMTX(DEY), ZAM 715M o2
@ ANz & 2237| 37t 0| &8 DME &=
CIF)E AFZ, &7t HWE Gray test

@ Mz & Z2E37| 37t G20l Fine and Gray competing risk regression

cummulative incidence function,

/\

model, Cox proportional hazard regression model

® X2AM, A& & ZdHE37| B7t, FIXIE YYLQQ!: univariate/multivariate

logistic regression analysis

X SHE Y, MY, AE8N JINZ, ZETAY), YAM VIS oE, 19 &
AHEN A2, XNEHSE, Ne = 4F37] 371, 2EEH 1mlY OuX]
J/ml)

% ROC analysis: ZE&8%8 7Kgk 10 & ZHEX UAE, OHX| AUC, YAIZL

. EXEI|E 5
. =B
HPAT-OFY  + AT BHS U OIS e

- ZFEN. F & BF A& ™ UiH| A& & R25HH Za8Hpd.001)
(ml, median(range))

N FA E2 e
Base | 14.3(0.4-179.0) 17.2 (0.4-179.0) 12.2 (1.7-86.0)
AT 5T = 5.2 (0.0-242.0) 4.9 (0.0-242.0) 5.5 (0.3-52.0)
214 4.8(0.0-214.0) 4.7 (0.0-214.0) 4.8(0.2-39.0)
34 4.3 (0.0-96.0) 4.4 (0.0-96.0) 4.3(0.2-46.8)
43 4.2 (0.0-88.7) 4.0 (0.0-89.0) 4.2(0.2-39.7)
e 4.0 (0.0-62.0) 3.9 (0.0-62.0) 41(0.1-35.0)
p {.001 {001 (001

0| AR EC Z4A=0| 2

J
)

oy 1o
o

(%, median(range))
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1XXHESHALT) Bernardi(2020)
;! 3 before PS matching after PS matching

&S SMz ey Sz N By

e (—506.303—%9.3 (—35.722—'%9.7) <—5o$o4 —'%5.7) 2 o
24 (—806.347—-599.9) (—24.7&;1 —'%9.9) (—80.508—.?9737.0) 74 57
34 (—636_§ l31 0 (—45? '—91 0) (—63_558—'%3_8) 5 55
ad (—52? l71 0 (—347.2'—31 0) (—54?5 '—51 0) 5 55
5 (—5(?(? '—41 0 (—347.3'—11 0) <—5ofr)06—'797.8> 75 56

- X RATE: BT 85%(183/216F) vs [HE 63%(119/190%), p(.001
X% QIZEEM: S 82%, L= 66%, p=.001
2) Mgt = AXF7| Z7Kregrowth) HAE
- M| A2 28%(115/406%F)7 AHAI%
- X 20%(43/216E) vs CHER 38%(72/190%), p{.001
X QIYUEEM: ETHZ 17% vs TEZ 34%, p=.02

non—-cumulative comulative*
AlE Sz N e Sz N e
= 0(0/216) 0.5(1/190) 0(0/216) 0.5(1/190)
24 6.1(13/214) 8.4(15/179) 6.1 8.4
34 2.5(5/203) 13.1(21/160) 7.9 17.5
44 8.1(16/197) 11(17/155) 14.7 21.3
5 4.7(9/192) 12.5(18/144) 17.2 28.5

* ZT20| WRAECH AR /30| Q0051 HU2(p(.001), CIZIE 244 RFA(LA, p{.001
3) FItX|R(retreatment) AISHE

- IR StXfo| 18%(72/406H)7t F7IX|E A3

- BT 12%(26/216F) vs LHZET 24%(46/190%), p(.001

X DAEEM SXE 14% vs 2T 32%, p=.01

7= Sz Chaat P
A LME(%(n)) 12(26/216) 24(46/190) | <.001
ZAMAERIZ () 13 30 -
=IIX|2 O|XAIZ(n) 11 13 -
O|XtA|&+ ZAMERIE(N) 2 1 -
AL R E X|Z2(n) - 2 -
- FIR | A AB(FHUME)S F 27 25t 10| 3iS(p=.08)
X QIZEEM(propensity score IHA): FIHX|E |3|:. p—.34
Year RFA (n=76) LA (n=76)
No Retreatment No Retreatment
(95%Cl) (95% Cl)
1 93% [85%-97%] 91% [82%-96%]
2 92% [83%-96%] 79% [68%-87%]
3 90% [80%-95%] 78% [67%-86%)
4 87% [77%-93%) 68% [57%-78%]

5 86% [75%-92%)

68% [57%-78%]

* RFAZ X=2l, 2837| 7t F/HR= A 20!




HH(Ref ID) 1315
1MIHEHAT) Bernardi(2020)
UK A2l ROC curves analysis
; AUC 0.72(0.60-0.83)
Al ZAM2X Tt 0| L5
AUC 0.68(0.57-0.79)
aa) 7Rl QA 22,1
=JI% 5 5 o AUC 0.82 (0.73-0.91)
7_7|-X|E Al%l;l 1|—|_ _?_ égg&! ?:H\-E O:1|7;“a)t 66%
AUC 0.83 (0.75-0.92)
ALK Ct 0f| L
* Both thermal ablation techniques result in a clinically significant and
long-lasting volume reduction of benign thyroid nodules
a= * The risk of regrowth and needing retreatment was lower after RFA
* The need for retreatment was associated with young age, large baseline
volume, and treatment with low-energy delivery
funding * no funding
H| 3

A 1R
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Qin (2020)

s ==

o QA HYH ISE

B

o

A717|2: Central Hospital
CITLCHAR 2 E17(|74 2017.3.~2019.8.

LB

TR PN Y
HeE7IE 2 RIS

- HEp|E

Noox 12
rob mx 0o
o
(]

N

0=

(i)

i1k}

rior

=

O

rc

il

ol

Pl

olo 4
H-|
N
In
N
o
T g
P
fikal
ro
fol
|

>

>

o
N

CONCNORONONG)

Piool M 0> oY o

oo q
=
2z

Rl
M
=
ox
0%
i3

|
o > rlor
A
Ml oz
o IE
n =
or B
> 2
INEEY

=
Jm oz

(A9

mean=SD, n(%))

S

S

p

CHe Rt

42

31

HEWM/F)

14/28

8/23

489

HZBH(year)

46.98+7.56

48.75+9.86

.388

ZEXE(em)

2.28+0.81

2.36+0.77

.672

1

50(21/42)

51.61(16/31)

ZA™A 2
=2=2T

28.567(12/42)

29.03(9/31)

.976

3

21.43(9/42)

19.35(6/31)

¢ SN IFIEX|EE

o EXeiH: ZA0ME(2% Lidocaine), 220 K&

Sg717|(ZHIY): ¢igdls

(2]: mean+SD)

2

SAf

Oix=

p

TEAHE)

42.78+7.31

74.45+14.67

< 0.01

T 2 MHE7IZ(Y)

2.47+0.59

4.58+1.06

< 0.01

ZAAH(ml)

1.61%0.71

23.45+8.41

< 0.01

o MY oY aa((E3

A

AZeUS)

o BN traditional surgery, TIOLE], completely excised

ey
NEEE5 | N& 20U 5 55, 8

— T O
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1MXHELAE)  Qin (2020)
VAS 0-10
e ma | 5T UM 6B

Numerical score system(NSS) 0-10

2837 8%

RFATZ2 A& = 1712, 37hE, 670 E0) =30 ZAF AlY
- 28 | ¥F, disappearance, 2E37|, 8%

ART7| HAS VRR = (volume before treatment - volume after
treatment)/(volume before treatment x 100%)
U 7Is T3, T4, FT4
X|2&(Cure rate) = number of patients recovered/100% of
total number
X2aT @ Recovered: ¢+ Z2H0| 2o HAE
@ Markedly effective: 2 AE 20| 50% 0|4 24
@ Improved: &t 2 EX0] 25-49% &4
@ Ineffective: &M 28 2M0| 20% 0|7 24
o ZUEN
- S chi-squared test, t test
o FMAETIZE 671E
« EEE AZ8IE
o AlEEE EE B O|MERS
T= SAi= o e p
SAES YHE 2.4(1/42) 12.9(4/31) .078
=9 2.4(1/42)" 3.2(1/31)? -
o5t BrES 0 3.2(1/31) -
PR ESES 0 3.2(1/31) -
SENT AN 0 3.2(1/31)° -
ANERY S5 =
_ Nl B .
=124 o X1 (A 24AR2t %, VAS 0-108) S 05
A Za-otHy 1) A& & AZFO| &l A4l 2) secondary operation hemostasis, X2 & 52, 3) YAIM, X|2 & 3|2

x gdilzez

&
o

- SXH0| =+ BO T3, T4, FT47F Q96 =2
- AN SEE GHHE| AF8US
AlE S [ EShe P
T3(ng/m)) 1.91+0.75 1.09+0.45 (.01
TA{ng/m)) 114.78+6.24 78.41+6.58 (01
FT4(pg/m)) 16.01+3.84 7.73%2.69 (01
o BA WS
- 4& 5018 UEL: SN0 2L R/6H =S(pd.05)
o ZAX H3|
1) 2¥37| ¢4
- RFA 2&37| Hst
(mean+SD)
A7Za-sity
AlE ZFE=ZE(cm) ZEEX(m) ZEEXN LBAE%)
Base 2.45x1.17 6.68x2.74 -
174 2.03+0.63 5.37+2.13 21.58+10.67
3 1.73+0.62 3.82+1.76 45.67+14.63
671 1.29+0.37 1.91+£0.67 74.57+5.58
p (.01 (.01 .01
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1HAHEHAHT) Qin (2020)

- X|&8: SMZ0| x 20t F2l6HA =5(p(.01)

AE St Lt P
X2&(%(n)) 90.48(38/42) 51.61(16/31) .01
Recovered 38 16 -
Markedly effective 3 8 -
Improved 0 7 -
Ineffective 0 0 -

. N TS

* ultrasound—guided RFA can reduce pain and improve curative effects in

A2

== patients with BTN, which is worthy of clinical promotion
funding * no funding

H|Z .

* A AR 71
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1N XHESHAT) Bernardi (2018)
o GiERl=7P: 0|20t
o LMY cross—setional study
HEd (RN OZ RFALL & BIIE &M, MIAXNOZ DIEL XA
o A7|#: Azienda Ospedaliera — Ospedali Riuniti di Trieste
o OCIRITHANKL BE7|7E RFA 2012.3.~2016.3., Zf4H BFEAIE 2005.3.~2016.3.
o CiOHY: A g 2E
o MEYIE R HIHPIE
- HEY|E
O 08 Z4M AE(Bethesda |I/Thy2/Tir2)& X282 txb: MEAISUHALR S0l
@ = 2 14 Ot ZUfSHK| 42 2Hkt
@ A=A 22 2R}
o B A AYH ZHEEY
- MEV|ZO0) m2t R 269, &M BENs 84T MF, 0| & 242 1158, 68HO|
HEXIAE &=t
(mean=SD, n)
= e R P
CHATRR 115 63
HEM/F) 28/87 14/54 .64
aTd o12(year) 59.2 + 14.8 51.1 + 14.6 002
ZEEX(mI) 18.0 £ 16.1 16.5 + 13.2 .54
Z23 H7 154 83 a4
2 | sy 32 24 29
ixd | 69.6(80/115) 39.7(27/68)
__i;_ =5 24.3(28/115) 39.7(27/68) {.001
= 6.1(7/115) 20.6(14/68)
0 3.5(4/115) 13.0(7/68)
_— 1 35.7(41/115) 38.9(21/68)
_;i* 2 41.7(48/115) 40.7(22/68) .05
- 3 14.8(17/115) 7.4(4/68)
4 4.3(5/115) 0(0/68)
* 0: no visible flow, 1: peripheral flow only, 2: peripheral flow with a small
amount of central flow, 3: peripheral flow plus extensive intranodular flow, 4:
central flow only
s BN IFMAX|=E
o SAYHY
- setting: 224
- A|&Xt: Radiologist 12!
- ZAOE|(2% Lidocaine), 23T S,
ST - trans—isthmic approach, moving-shot technique
- RF power: 30WZ A%}, 10WA E|TH 60W7TIK| 2
o QE7|7|(HH|FE)
- 18-gauge internally cooled electrode + 0.5, 0.7, or 1.0cm active tip(Amica
probes, HS AMICA)
- radiofrequency (RF) generator (AMICA RF generator)
M= o EIMH: UM BFEFIE(Hemithyroidectomy)

SR QY FMAID

o

[= =y —

Z2 8@ 22 20| +=




HHH(Ref ID) 779
1MIHEHAT) Bernardi (2018)
o QE717|(FHHIF): A=elE
o ZutH4 MOl gl S
Hag ol 3 ExYY
(RFAT) Society of Interventional Radiology 7|&0| [i2t 23
- TEHE NELEE =20/ 4GSR Ol HOE 7= &
At
ANameisms | S, _
BEIYES | _ om0 o
(ad) YIS A 7|70 2 257t 0f2Y & 27t T &Y
= HIAHES H|_|
o 2o=Z= YL
- 23T AMZ 371 2A(largest diameter(a), two mutually
AFI7| Y 2X perpendicular diameters(b,c)) &4
- AF8X: V=t XaXbXc/6
A™ME™ ZA8 | VRR = (initial-final V/initial V) x 100
e AN UAE 50% 0|4
AAL7|2E 2017.4.~8.
A 1HO| = 2HKE ATZE 2 XAt
ZinpH A AAES yes, partially, no
DR O 23 3 ZH0| IME BEE &SI
@ 0|34 ZUE PEsH=7P
@ MUNO= AEt™E P&
@ UM ENE o S85H=71?

N
il
Hr

x

-AEH ANsE 1,12, 2470 Bt
EHEH: student's t test, Mann-Whitney test, linear mixed—-effects models
% LT 24 propensity score matching(1:1, g, Z2ER3)
XA |2E RFA 33.7 + 14.6 months
2EUE
- HE2XAL SHE: RFA 91.3%, == 81%, p=.04

X The missing rate, which was lower than 20%, was acceptable in both groups

- RFA & 28 & ST 04, 25 18.3%

- NaTE S Yo
= SN o=t p
S YME 4.3(5/115) 51.5(35/68) 0.001
242 3l 2.6(3/115)" 7.4(5/68)?
352 NIE5HA 0.9(1/115) 0
YA 0.9(1/115)? 0
UMY NEERS 0 1.5(1/68)
wound complication 0 1.5(1/68)
A7 I5X615 0 41.2(28/68)Y

1) hE Ol 1YEEES), i 0T X 2H(EEES) 2)
thyrotoxicosis SEHEEIHZE); 4) Levothyroxine 28

2y oS goiovE #el 3)

. BY H3
- TIXIZHE: Prospensity score I1& & 474 & 0I870M DHEE APt SUg
o= S N Eche P
ZAx ot} | fu!ly sahs‘qed 82 96 .02
2 ZA iy partially satisfied 18 4 .03
M PR == no satisfied 1 0 -
(M%’_‘d H7 |2 fully satistied 82 94 .16
T8I 2 | T2 | partially satisfied 17 6 22
2l) == no satisfied 1 0 =
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Jl=n fully satistied 76 100 (.05
iy | partially satisfied 24 - 08
== . N
no satisfied - - -
| fully satistied 92 69 .001
iy partially satisfied 8 21 .01
== no satisfied 0 10 .004
nj2Ar SR | H7IsA ful_ly satlsped 90 68 .004
M BIEE 75 partially satisfied 10 23 .08
B no satisfied = 9 .02
Il fully satistied 97 71 .02
e | partially satisfied 3 17 .20
== no satisfied - 12 14
e
- AE37| dA(EM=
- MX| 2E H7Isd 2E, Tisd 2E BF AL 200 Td 2E3V|VF ReloAH &
28Hp<.001)
- 111E2 single sessionlZ X2 H&, LHX| 4H(H|7|5H 39, 7Isd 1H)2
session 23] AJH(EHR 1915 TR sessiond: 1.03 + 0.17, H7|5A 1.04 +
0.19, 7154 1.03 + 0.18))
(mean+SD)
s A T H7 54 23 7158 28X
n n n
Base | 115 | 18.0£16.1 | 83 | 18.3+17.2 | 32 | 16.9+12.8
Hmex T8 | 115 | 9.4+10.1 83 | 9.9£114 | 32 8.3+5.8
( Cl’)_‘ 13 | 115 | 5.1%6.7 33 5.5+7.7 32 | 3.9+3.1
24 94 47+84 66 5.3+9.8 28 | 35+34
p {.001 {.001 {.001
Amgx | 11 46
UArE 14 74
(%) 24 76
=H3E 96.5(111/115) 80/83 31/32
. Mol sl
e our results on postoperative patient satisfaction show that RFA and surgery
were both desirable for the patients and support the notion that both RFA
and surgery are valid first-line therapeutic options in case of benign
. nonfunctioning thyroid nodules.
== * On the other hand, given that the percentage of patients with AFTN that
were fully satisfied over symptom resolution was lower after RFA than after
surgery, this study suggests that surgery should be still the preferred
first-line therapeutic option in this subgroup of patients.
funding * no funding
H|1 .

A 1A 7%
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o GiERl=7P: 0|20t
. M SSIMASE
ﬁ:rlgg E:FLEIII FTHLLE
o TR 27 71RO IBEE E0R)
o CIFIOHARL EE7|IZEH 2011.~
o OIY: 0| U= T Y8 EE
o MEYIE R HIHPIE
- MED|E
O MEH MO Z AN, Thy2 category ¢aiM Z2H
ZAH Y B4 and/or 0|8 2AI7t Us 2E
oI AL}AL o S Y UMM AE EY
(mean+SD, n)
o= S Oix+ P
CHed Rl 59 31
AHE(M/F) 11/48 6/25 1.000
A2 (year) 55.8 + 14.1 5.2 + 14.2 .836
A™MEH(ml) 32.7 +195 20.3 + 16.4 .003
o MY IFMHR|RE
o SAHY
- AN|&Xt 5~304 A29| interventional radiologist 49!
- 20 & FI&(conscious sedation), =20t L&
- moving-shot technique
— - RF power: 40-60W
S . Ol277|(HHIZ)
- cooled, 18G electrode, 0.5-1.5cm active tip (AMICA, HS Hospital Service,
Aprilia, Italy)
T2 Skt N ey P
AEAIZKE) 13.8 + 5.9 30.1 + 13.8 {.001
HHXIJ) 34 662.7 + 156812.2 5422.2 + 24845 {.001
o SAH: H0|X EXlE
o AL
- =0 & ZI&(conscious sedation), 2SI R
- fix power protocol(3 W), pull-back technique
- 43 g £ 0l|lL4%x] 1200-1800J
H| W S X4 + QE7|7|(HH|FE)

- 21G introducer needles

- guidance device (Echolaser X4, Esaote, Genoa, Italy)

- 300 | quartz bare optic fibre

- laser source (continuous-wave Nd-YAG laser operating at 1.064 Im,
Echolaser X4; Echolaser X4, Esaote, Genoa, Italy)

" :
. ZL Mo U SHuH

- Al follow-up US examinations were performed by the same four

interventional radiologists who performed the ablations.

=

39

]

)

He




SitH(Ref ID)

1907

1MXHELAT)

Mauri (2017)

a2t

classification of the Society of Interventional Radiology0i|
- FgEse=E 48

FHAET|ZL
. s
ST EEEETE
7= SMZ o=
A& & 88HZ(mild) 5.1(3/59) 6.5(2/31)
AHAZ -0 :
TEn ° EE 1.7(1/59) 3.2(1/31)
57|(ate) 185 0 0
1) Al&Zl2, self-limiting peri grandular small hematoma, 7t X|2= HQ 92
- By TS
L
(mean*SD)
T A Bz HES p
Base 32.7 + 195 | 20.3 + 16.4 .003
S ZAT|-F A pp—— 170 17.1 £129 13.2 £ 10.7 -
= 228X (m) A= 120+96 | 87+ 74 -
1274 99+92 71 +77 -
I 1712l 51+15 42+17 -
XS (%) IE 64+ 14 60+15 -
= e 1274 74+14 70+16 -

« MO S

* RFA and PLA are similarly feasible, safe and effective in the treatment of

4 benign thyroid nodules when performed by the same highly experienced
operators.

funding * no funding

H|22 .

* A 1A 7%
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LEE

4

A= 0[Fe|0f

AT SYHTSE

ST 87H 71 2k(7 2t

H
o

OO
AFeS

IR B 87|17k 2009.5.~2014.12.

e

Al

ST FH0| U THH YNZE

He7|E o HjHT|E

[N

- depiE

Jon
o
0%
o
Ijon
ro
o™
>
T
om ©
ol

Bethesda classification system)

® =4 YASY =D

- HiRI7 1=

@ °fg 0|AHLE 2fH0| oY== 2H
'.

@YY TSH, gt 2=

A HEY Y

- 41 7122 RFARE, LIKX| 471 7|22 LAZHA|

QAES

oo

Mot UZ

g

| MESHoR ofd ZA 2 Xl(class Il of the

(mean=SD, n)

S

N

P

AR

152

449

HEM/P)

01 71%

e 69%

0.642

HAH(year)

57+ 14

57 £ 14

0.526

ZEEX(m)

246 £179

215+ 16.5

0.065

- Propensity score OHZ

2

S

N

ORI

138

138

od 72%

0 69%

0.572

57 £ 183

57 + 14

0.932

215115

21.9 £ 133

0.760

- AEAE 4~6E A=Y
I

| Endocrinologists 29!, 3~54 moving-shot technique
40| Q= Radiologist 29!

- 28I} Q& single session

- trans—isthmic approach, moving-shot technique

- RF power: 40-80W
9=27|7|(EHIF)

- 17~19-gauge electrode needle

SMES
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= 0|4 X|(kJ) 64.6 + 58.2 58 + 2.7 <0.001
AEAZHE) 19.4 + 155 171 £ 6.4 0.086
- Propensity score OH&
T= Sz oix= p
= 0|4 X|(kJ) 61.6 £51.4 6.1 +27 0.001
ANEAIZHE) 18.7 + 13.6 17.7 £6.3 0.436
o SXY: 0| EXlE
o B
- Al&Xk 14, 64, 102 A2 Endocriologist 391, 74 A 9|to| 190!
- X2t R, singl i
HIZ =Y . R, single session |
- fixed power protocol(3W), pull-back technique
- illumination: Z} lesion0| 1~32], time 400~600%, & Of|L4X| 1200~1800J/fiber
o 227|7|(HH[F)
- 21-gauge introducer needles
o Al HO| I S
- A general consensus among centres for clinical, ultrasound and laboratory
assessment was based on the international guidelines criteria
B EEEEREE
FHYE, FLES
NS SIS | SAAE e intra—procedural(Zx|2 ),
postprocedural(24A1Zt O|L), periprocedural(30Y O|LY), late
small: 7|M&H < 13ml
ZHE37| medium: 7|X&% 13.1~30ml
large: 7|X&% ) 30ml
AP A Z2HEHN V= length x width x depth x 0.525
Azds AlE ONE = ZEHEXN UAE 50% 014

. 724_l|.'='kl

-AE W AE =6, 1271 Bt
- Propensity score Oi&: binary logistic
matching method

¢ BEE gE, oY, AN IR

regression,

nearest—neighbour

- E7|EH: student t-test, Mann-Whitney U-test or x? test

0

. FEHBE

7IRE124E

El =
- HEE

Table 4. Major, minor complications and side effects in each group of 138 patients.

Complications and side effects no. (%)° time of detection

Immediate

post-procedural Peri-procedural Delayed (after
Intra-procedural (within 24 h) (within 30 days) 30 days) Time to

Type of complications A RFA A RA LA RFA LA RPA vy (@) LA RFA
ﬁIR_ Class)? P

ajor
Voice change® © 4012 327 28-84  2-permanent’ NS
Hyperthyroidism (e} 1(06) NS
Minor
Hematoma (B)  3(09) 5(45) 5-10 5-10 0.044
Side effects
Pain (A)
Mild 18(5.5) 12(109) NS
Moderate 4(13)° 1-4 NS
Severe 206° 109 2086 13 1 NS
Vasovagal reaction (A) 402 NS
Fever (37.5°C-385°C) (A) 6(1.8) 1-4 NS

?Society of Interventional Radiology (SIR) guidelines criteria; Minor c

: A: No therapy, no consequence; B: Nominal therapy, no consequence; includes

overnight admission for observation only. Major Complications: C: Require therapy, minor hospitalisation (<48h); D: Require minor therapy, unplanned increase

in level of care, hospitalisation 48 h; E: Permanent adverse sequelae; F: Death.
bValue calculated per LA sessions.

“Transient or permanent cord paralysis.

90ne case with permanent stridor.

“With discomfort.

With swelling.
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o AT FHZ 9l oA
- YA 7152 TSH, FT3, FT4, TgAb, TPOAD Al X3, XI9IE B3} gt
- RFAZ 1H: Al& 6708 S APHHY ZAMMT|SSTIS 2
© B4 ek dgels
o ZF 3}
(mean*SD)
= AE SN 1 p
Base 24.5+17.9 215+16.5 NS
X 11.3+10.7 8.7+7.7 NS
AN
228 (m) 1274 99+95 8.0+7.2 NS
p {001 {.001
ZHEN X 57+21 59+18 210
LAE(%) 1271€ 62+21 63+18 830
=HIE 671 69% 75% 197
- RFA & ZEEHX ZAE 50% 7I1&E, S oK, AlsAIZHIN R8t X10|17t UqS
Ha ZA™H2E UAGB0% | A™EEX UA>50% P
SRt 47 105
AqAn-gaky AZI(M) 58+16 57+13 871
HEOE%) 72 70 815
AKX 7| XZH(ml) 28.8+22.3 22.7+15.3 .095
= O 4X|(kJ) 47.1+52.4 72.3+59.1 010
AEAZHE) 13.6+14.5 21.9+15.3 .002
- Propensity score Oi%
CAMRM LA 50% OfAr 2HXt HIE2 RFA 2Lt LAOIM &2
(67HL: RFA 70% vs LA 86%, 12702 RFA 78% vs LA 92%)
= AIE SN 1 e p
Base 21.5+11.5 21.9+13.3 760
AHLE(ml) X 9.6+7.5 75+6.6 {.001
1270 8.6+7.8 6.6+6.2 .001
AR Y= 57421 67+19 €.001
LAE(%) 1274 62+22 70+19 001

* &Y H HIBE

* RFA and LA techniques seem to provide similar results, with a high success

rate and low risk of major complications. The only difference was observed in

48 the efficacy of LA in comparison with RFA in treatment of large size nodules.
This finding seems to be, at least in part, due to the variable skill and
experience of the operators.

funding * no funding

* this study was based on a limited experience of a single equipe of operators
[30]. For this reason, our comparative study was performed on a consecutive
H|21 population of patients treated in thyroid referral centres and its outcomes

reflect the clinical findings of the everyday activities of well-trained operators
working in this field.

A 147 7|2
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o Gl B2
omEy o GFEA: E%*@‘iég |
o AHF7|3: Shanghai Tenth People’s Hospital
o ATCHYAEETIZE 2013.4.~2015.3.
o CIFOHY: MM YHZEHE
o MEYIE HHIHPIE
MERT |
O S8y 23 T I TP AZ (WX 2 <75%)
@UeH 715 B
OPNELISES Rt e
o B 3 UMM AE EY
(mean+SD, n)
AL
T2 SMz N EShe P
CHad Rt 35 35
gEM/F) 8/27 6/29 .bb
HH(year) 42.69+14.94 47.37+13.77 .38
ZHEX(ml) 8.81+8.66 6.90+3.77 .37
13 38
e | =AL S 2 1 .66
Y LUSH 6 4 .60
0| 8=H| 5 3 45
s NN IFMHAR|RE
o SAYY

- setting: &4

- A&} RFA 5 33 Radiologist 121

- ZAOE|(2% Lidocaine), 220 Rk, single-session

- moving-shot technique

=71 - RF power: 20WOllA A%}
o QEJ7|(HH|F)

- BRFA system (Celon AG Medical Instruments, Teltow, Germany)

- applicator: 9 or 20mm length (type of electrode: CelonProSurge 150-T09, 18
gauge, output power: 3W; and CelonProSurge 150-T20, 15.5 gauge, output
power: 20W)

. SMEH

- AlEAIZH10.02+3.30&, & Of|LHX| 10,747 £3,704J

s MY FX=
H| W SH'H o DALY FRBED AR

s 9=7|7|(HHIF): sidels

o ZutHs MOl 3 ZLH

Hed 9| 3 Y
P r=ror=] AlE M, HE, 3918, 671

AL AlsdE S | AlE M, 1718, 30E, 671E

AlE M, 170, 371, 6711

TSH (normal range, 0.35-5.5mU/L)

free tri-iodothyronine (normal range, 3.5-6.5 pmol/l)
free thyroxine (normal range, 10.2-31 pmol/l)
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complete blood counts
blood coagulation tests (prothrombin time, activated
partial thromboplastin time).

Ale H, 1708, 371, 670

220 AAZ 37 AA(largest diameter(a), two mutually
perpendicular diameters(b,c)) &8

- ZAH8X: V=t XaXbXc/6

- Z2™E2™ ZAE: VRR=[(initial volume - final volume) X
100%)]/initial volume

2237]

X
i)
HI

2z

- EAH: x2 tests, Mann-Whitney U tests, Wilcoxon tests
o FHUET|IZ
 SEE
o A EHE YOS
- RFAZ
SHHE(EE =24 85, L) SR UHEE LY, AlE US| U A& = 24412t
O|Li XI=C10] 2=t
THHSEH, 85, SF0E &) UM elg
-YAd VIS
i In| M5 OPY
TaEs 22 A Sz E p
Thyroid-stimulating Base 1.62+0.87 1.54+0.52 .68
hormone (mU/I) i 1.75+0.23 1.69+0.66 -
Free tri-iodothyronine | Base 4.99+0.48 4.90+0.35 .57
(pmol/1) 170 4.21+0.52 5.12+0.41 -
Free thyroxine Base 14.60+1.97 13.50+1.28 13
(pmol/1) he 12.67+1.87 13.37+1.51 -
o B4 HE
o= Sz S p
242|515} Bas;a 9.09(2/22) 5.88(1/17) 56
6712 0.00 11.76(2/17) -
oparma | Base | 27.27(6/22) 23.53(4/17) 50
ee 671 0.00 29.42(5/17) -
2o Base 22.73(5/22) 17.65(3/17) 45
o= 671 0.00 17.65(3/17) -
- ZHH5
1) 2R3 44
AT} A - A™EH(ml, mean+SD)
AE ST o=z p
Base 8.81+8.66 6.90+3.77 .37
M= 6.22+6.20 6.86+3.71 .20
Y| 3.87+3.98 7.17+3.79 <.001
671 1.59+1.65 7.87+3.95 .001
p {.0001 {.0001
- AHEX UAE(%)

(EXD) Al & 1718 17.97%, 3712 54.99%, 67112 80.63%, ZE X9 VRRO|
50% O[A0|11 0] &= 8.57%(3/35H)2 ZHEEX ZUAEY90%
- (CH1ED) 9BE VRR 25.71%0|11 FX7|7H 59t +5% 0|2t8 2X|
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2) MY = 2E37| Bt
- LR 71.43%(25/35%) ZHEXN 571H)10%, 0| & 25.71%(9/35%) 571)20%
e b o
* Ultrasound-guided percutaneous BRFA seems to be an effective and safe
A= method for the treatment of benign thyroid nodules. It may gain a wide use
in clinical practice.
e grant SHDC12014229 from the Shanghai Hospital Development Center
* grant 14441900900 from the Science and Technology Commission of
. Shanghai Municipality
funding . . .
* grant 2012045 from the Shanghai Municipal Human Resources and Social
Security Bureau
* grant 81401417 from the National Natural Science Foundation of China
H| 2 .

* A 1A 7%
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. AR B

. AT SYHTSE

HTEH
e 977|3: Shanghai Tenth People’s Hospital
o OCIFIOHAR 2 E7|7H 2012.6.~2016.1.
o OIY: 0| U= T Y8 EE
o METIE I HIXNT|E
- MEf7|E
O Yt 4, 018 2H|, - ZAH0)| et 2H40| U= 2kt
@ RFAZ
- HAISUBAIM SHAES 3TI(American Bethesda System for Reporting
Thyroid Cytopathology)
- ZA 12702 O 23 Hal Glg
20| 27t5% SRHTASE S, TA0 AL, BiEEE= 5 &)
@ 24ks 254 gis
@ RFA K= & BHEHIE 18] A
® Thyrotropin, &N S22, ZAEH My
- AP |E
@ BHHH ZHAM AE X (thyroid lobectomy)S B2 2txt
@ 743 49 Hoj| FE2 0|E £ Ue L Hatg Stist X 5, COPD
oI LCHAL =Y MEN)
o SR HIY 2
- A7} RFA = % & SHLIE ME
© BT H T 22 SY(propensity score 1Y =)
(mean*SD, median(range), n)
= =R iz P
CHA K~ 108 108
HEM/F) 36/72 39/69 775
H&H(year) 50.8+11.9 49.8+13.6 532
ZEEXN(ml) 5.6(3.9-8.7) 5.3(2.2-10.4) 104
Physical function(PF) | 87.5 + 10.8 87.1+132 | 0.778
role-physical(RP) 91.7 +12.8 90.3 +10.2 0.469
bodily pain(BP) 929+ 128 | 941+ 111 | 0480
2422 | general health(GH) 65.3 £ 15.6 64.9 + 16.2 0.647
& | vitality(VT) 69.4 = 15.3 69.1 £+ 174 0.792
social functioning(SF) | 92.5 + 17.8 92.5 +16.7 0.945
role-emotional(RE) 91.7 + 15.8 91.0+155 | 0.773
mental health (MH) 75.3 + 16.3 76.0 £ 15.7 0.394
o MY IFMHR|EE
o SAEY
- Al&X}: 5E ZAMRFA Z=H0] QU= Radiologist 121
- 22 9%
S =

- hydrodissection & moving-shot technique
- ik 2RI 4R A7171 7Kg 2 2 17000 A
s 9=7)7|(HHIE)

- bipolar RFA instrument(Celon AG Medical Instruments, Teltow, Germany):
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RF generator, bipolar RFA electrode(15.5-gauge, 15cm long, 20 mm in
length (150-T20), internally cooled electrode)
o ENE: 2 BEEHIE(Hemithyroidectomy)
o SAHY
- N&XE: 643 73 Qo)
HIZ S (B3 O S5 s L |
- MAI0RE, standard operation method of hemithyroidectomy as suggested in
previous studies
o SE7|7|(HHI|F): oGS
o ZifH=s Mol 3 EH4
Haed s
aoim sy= | T2 7 55, 2 D PR 5 24U F EH
NEHRBES | 52 xis Fapr S0 o }
R
== ° 7 | 280} = Dopplers 1,3,6,1271&, 0|5 674& OCF It
iz | B HE E A
Se-ren HIZA0 2 HAHR7H 2 W7EK| 0iE AL
- HRQoL data from the general population were derived
from a survey which had the same study area
(Shanghai, China) as in our study and conducted by
Wang R et al.
- ZAETE Mandarin version of Short Form-36(SF-36)
- A self-finished interview method
o & - B 0| S I = O|HYE HEXIE &Y
- DI3EXOIAI= 10 = O|H|Y E= et
- RAEE 8 BY, HUt w2205 49 HO| =2
A @ physical functioning(PF), @ role—physical(RP), @

bodily pain(BP), @ general health(GH), ® vitality(VT), ®
social functioning(SF), @ role—emotional(RE), ® mental
health (MH)

=
. HRA

- This study also tested the reliability of the Mandarin version of SF-36 by

randomly selecting 10% of the total number of the respondents to refill the

guestionnaires 2-7 days after the baseline test.

- Propensity score matching(nearest neighbor method)

x BEE S, 6, 2HEX, 05

AE, 82

ol

o, =T,

SF-36 ¥ H4

o H=, 59,

ojo

DrMZEISE A

=
o LLO, T, L =21, =

oA for
D8AE, B XY

Tlok

- SAYH: independent t-test or Mann-Whitney U test, Chi-square test or

Fisher's exact test

o FNUET|IZHENE
. SEE
b s Ll el P s o Asd £HE YOS 958l
o SYHek oiFels
o UM AH Hat oliZ0S
o Ao A(AHZEHE HYF)
A F A - SN Az Ui AlE 2 670 GH, VT, MH7t S26tAl &7F41, &2 2ot |
OlotA| =U=
SFME S N e P
@ general health(GH) Base 65.3 64.9 0.647
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671 68.5 66.7 0.029
p 0.012
Base 69.4 69.1 0.792
® vitality(VT) 671 713 67.5 {.001
P 0.007
Base 75.3 76 0.394
mental health (MH) 670 80.9 79.3 0.038
o 0.002
General population
150, Wl RFA Group
3 OT Group

SF-36 dimension scores
.
o S
>,
> — ‘:

&
& @
N Py @
& &
o«

* this current retrospective cohort study demonstrated that both RFA and OT
can obtain varying degrees of improvement in HRQoL of patients with BNTs.
* Although, compared with OT, RFA can better improve the post-treatment

s HRQol, at its current price in the China context, it is unlikely to be
cost—effective in short time.
* And RFA would be cost effective if price of the RFA device was lowered by
30%.
* Shanghai Hospital Development Center (Grant SHDC 12014229)
) * Science and Technology Commission of Shanghai Municipality (Grants
funding

14441900900 and 16411971100)
* National Natural Scientific Foundation of China (Grant 81601502)

il + HI2EIEM ZSHOALY)

* A 1A 7%
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(mean+SD(range), n)

2

S

=t

P

AR

36

HEM/F)

3/18

10/26

0.33

A(year)

47.69 + 13.00
(23-69)

(23-62)

42.52 +10.98

0.18

ZEEH(m)

10.19 = 7.01
(0.80-24.60)

13.83 £ 11

(1.35-51.81)

.97 0.41

S ERnESTEEES
o

ST

- ZA0EE(2% Lidocaine), =20 RE

- trans-isthmic approach, Ablation S0t electrode= A4 Z2E 9| SUYLH 1

- RF ablation ® && Ly

- RF power: 30 watts2 AIZ, 10 watt 4 100 watt 7tX| 23
- GERE0] Tml 0| H0[HLE 0| S| SHESX| L™ F7

Og717I(ZHIY)

SMHZHE £21(2005H2E, 2002~2004H0= QI 2t

FAIE Al

- 17 = 18-gauge 7cm length internally cooled electrode & 1.0cm active tip
(Well-Point RF Electrodes; Taewoong Medical)

- radiofrequency generator(Cool-Tip Radiofrequency System, Radionics)

SMES

(mean=SD(range))

St

O

P

1.67 +0.86 (1-3)

1.19 + 0.40 (1-2)

0.03

N (E

- ZAOEE(2% Lidocaine), Z3L K&, trans-isthmic approach

5 E0129| 50% UO2 Of|EH2(95~99%) =

3

| O] 40| Lt S0 20| SHEZR| POH 7t Al Al

(=)




StH(Ref ID) 815
1M XHETAHE) Sung(2011)

1 .
- Zapes Fo| 3 EFYY

- two physicians performing ultrasound during follow-up were not blind to the
treatment techniques

Haed g9 3 -y
ZEd | SR
2H Z4 | 10cm visual analog scale (scale, 0-10)
A AL 1=
;gk s |- 1: no palpable mass;
TP 5_.‘}1"’ -2:no cosmetic problem but a pa!pable mass;
=-cT = - 3: cosmetic problem on swallowing only;
- 4 readily detected cosmetic problem at all times

- 23 AAZ 371 ZlZA(largest diameter(a), two mutually
S perpendicular diameters(b,c)) &8
- ZH2M: V=rXaXbXc/6

S HIERE
.« FEEER
- RFA 19.53 + 13.86 (6-50)7i€, EA 17.10 + 7.46 (6-38)711€, p=0.70

— RF powerE &0|7{L} ablation=
- & needle MAHEQ(0| AOjgt &
o Y HE

- 5 2 EF As N OH Alg 3 2 3E B4, 01EY EM7E RYSH LA
(p<.001)
(mean+SD(range))
T= AIE SN =t P
otdhatey Baseline 4.00+1.17 (1-5) 3.92+1.54 (1-7) 0.71
el 671 0.71%£1.27 (0-4) 0.39+0.69 (0-2) 0.53
P {.001 {.001
nj=2Ar o Baseline 3.20£1.06 (1-4) | 3.31+0.90(1-4) | 0.99
cc = 6IHe 1.30+0.66 (1-3) | 1.17+0.56 (1-4) | 0.69
P {.001 {.001
A1 Zn-gatd . X wsl
1) 2&=37| &4

- ST 25 Al T O Alg = 22 8X0] RSP Zael(p<.001)

— [=]

(mean+SD(range), %(n))

= AE SM= = P
Z2EEH dAE 1270 92.19+14.67 93.08+23.75 015
(%) = | (45.39-100.00) | (—36.11-100.00) '
A=HIE 1270 95.24(20/21) 94.44(34/36) 0.61

2) M = EEAY| Bt
-RFATZ EA2Y, 22 U 222 Ms & 227V A St

[==]
o & H HIBE
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In conclusion, although both ethanol ablation and RFA were effective and
safe treatment techniques, and repeat treatments were tolerable in all
patients with benign cystic thyroid nodules, ethanol ablation required fewer

a= treatment sessions. In addition, ethanol ablation is a less expensive and
simpler procedure than is RFA, suggesting that ethanol ablation, rather than
RFA, should be the first-line treatment technigue for benign predominantly
cystic thyroid nodules.

funding - =818

. o7 Aish
1) RFA ALZS#0] BFE: £7/0f= 2L S91S ORH=E] 01240] X2 E112 A7)

2) selection bias

3) BAk 212

A AR AE
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o CFRl=TP S
N o GFEA: E%"%iQE |
o 97172k Daerim St Mary's Hospital
o OCIFIOHARG 2 E7|7H 2007.1.~2007.9.
o OIY: 0| U= T Y8 EE
o METIE HEAEVIE
- MEH7|E
@ T 72 2E(E HE>50%)
YUS Y E= DAL UAS
® ZH z|tAZE ) 2em
@ H|7158 ZE(cold nodule)
® UHM S22, thyrotropin, calcitonin ¢
® =2 F= JESUTAL 2301 LHEH 22
® 671 O|Uf X222 & 83
AL O R =]
o SR HHERH
- alternative allocation 2O 2 671E FX|=2t RFA HIUASH ZOZ HIH
o B 3 UMM AE EY
(mean+SD, n)
T2 Sz o2 P
Chat R 15 15
HE(M/F) 3/12 3/12 1.00
eiF(vear) 40.87 + 11.08 47.47 + 9.01 0.06
ZAHEH(ml) 75 +49 6.9 +4.0 0.84
IHIE(%) 81.67 + 15.77 88.67 + 13.30 0.14
s SN IFMEX| =S
o AU
- setting: 224
- A|&Xt: Radiologist 291
- ZAOEE(2% Lidocaine), 221 K&, single-session
- SRH1Q1F 170 2 RFA AR, i Z2H9| 42 71X 0IEY ZHE Y27|= ZH0|
g
=y - trans—isthmic approach, moving—shot technique
el ~ RF power: 30W AJf, 10WA 80W7IX] 22
+ QE7|7|(HH|FE)
- 18-gauge 1-cm active-tip internally cooled electrodes (Well-point RF,
Taewoong Medical)
- radiofrequency (RF) generator (Cool-tip, Radionics)
- SMSEH
- N&AIZh 15.56+3.42, RF power 32.4+10.5 W, & O4X| 30,688+12,506 J,
4,966 + 2,280 J/ml
s SNY FX|=
H| W SHH o SAUH: FRBED A
s Y=7)7|(HHIF): sHEeiS




SitH(Ref ID)

1909

1MXHELAT)

Baek (2010)

0 .
- Zapes Fol 3 EFYY

X0 xat
o

EH
cod

b=
I

Az H, 674

BN
10cm visual analog scale (scale, 0-10)

o

[E0
o

S =

- 1: no palpable mass

- 2. invisible but palpable masses

- 3: mass visible only to an experienced clinician
- 4 easily visible mass

2237]

Az A, A== 10E, 30E, 61E

Two radiologists performed the ultrasound
fine—needle aspiration cytologic examinations.
220t AAMZ 374 ZA(largest diameter(a), two mutually
perpendicular diameters(b,c)) &8
A™ME™: V=t XaXbXc/6

A¥8x ZA2=([initial volume -
100)/initial volume

and

final volume] X

N
>
rx
~
oIr

A&, 671

thyrotropin (normal range, 0.4-4.0 mIU/L)

total trilodothyronine (normal range, 61-173 ng/dL)

free thyroxine(normal range, 0.8-1.9 ng/dL)

antithyroid peroxidase antibodies (normal range, 0-35
IU/mL)

calcitonin (normal range, 0-10 pg/mL)

blood coagulation tests (prothrombin time, activated
partial thromboplastin time)

- EAE: Mann-Whitney test, Wilcoxon's signed rank test, Spearman’s rank

correlation test

n

ZMET|ZE RFA 6.43 + 062742, LXT 6.87 + 0.99742, p=.31

- ANzEE gl

=
o =
- RFAZ: Al& 5 20I3t £3, 220/ A%, &
O d
[

vital & £&4h

p‘y
0%
o
I
-
i
rE
l?ﬂ
ton
0%
g
b
oy
02

Ho
AlE SN A p
o Triodothyronine BasoeJ 10459 + 13.81 | 113.18 + 1851 | 0.11
o 124 7}-OkR A (ng/eD) 672 | 111.83 = 19.21 | 115.95 + 23.53
D 0.32 0.71
Froe thyroxine |22 152 + 0.22 1.49 + 0.31 0.84
(na/dD) 671 1.44 * 0.20 1.45 + 0.24
D 0.14 0.93
Thyrotropin Base 1.50 + 0.61 1.50 + 0.82 0.41
U e 1.50 + 0.85 1.28 + 0.71
D 0.82 0.46
o BA e

(mean+SD)
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T= Al Sz N e p
Base 3.33 + 0.90 3.13 £ 1.51 .60
LEHA Y 671 1.00 + 0.76 3.40 £ 1.72 (.05
p 0.001 21
Base 3.60 + 0.51 3.47 + 0.64 .68
DiE4 2H| 671 1.53 + 0.562 3.60 + 0.63 (.05
p 0.001 16
o ZAH M3l
- A& N Z2EEN, 4388 T MUK, ZEAE MLt o X HE =L
ROISIX| 42
(mean+SD)
o= AlE Sz Sy p
Zmax Bass 75+49 6.9+40 0.84
(D 671 1.3+0.8 7.1 +3.9 (.05
p .001 46 -
AHEEX 174&(n=15) 49.1+19.5 - -
PAES = 374E(n=11) 67.0+18.4 - -
(%) 6712(nh=15) 79.7+14.6 — =
A & sigels
This study confirmed that radiofrequency ablation is effective for reducing
- nodule volume and relieving nodule—related clinical problems and that an
4= . .
effect due to spontaneous nodule reduction can be excluded owing to the
results of the comparison with a similar control group.
funding MER
H|31

* A 1R 7%



- RoB

HtH(Ref ID) 1372
1MXHETE) Arefzadeh (2022)
a9 HIZE 2 At
Adequate sequence u=s
generation O=2 block randomiation (groups of six)
| N 4Y) O =34

, O%=2
Allocation concealment co oj=olo
(HEEAN 25) = %ij*e' sEee
Blinding of participants Oue
and personnel o A3ttt
(7 RORL, ATEXf0)| Tt oAl csF

Ogst

=718) o=
Blinding of outcome u=S Considering the study design, the radiologist who assessed
assessment O=2 the size of nodules at one, three, and six months after the
(Botg7tol| gt =7t) O =& intervention was blinded to the study.
Incomplete outcome m=S
data addressed =2
(E5E8 ZUXRE) O ==
Free of selective u =2
reporting O=2
(MEfN H ) O ==
Other bias Benign | %2
nodule screening O=2 Z2It . MESULAL 2501 Sds TIH
a 2 HEE O ==
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g9 HISE S MF
Adequate sequence m=3
generation == 1:1 222 8™, computer-generated randomization list 0|&
(REL| H-EM 44Y) O ==
. O%2
Allocation concealment =2 TSy
(HHEEAN 20) e sEe
H ==
Bli(rjwding of palrticipants e
and personne oo A W ST1210 Sl st o _ A
e E = A& i =712S 27155610t T, open-label2 A7
£712) ==
Blinding of outcome m=E
assessment O== EENL SN o = P
(Zargoiol tist =713) O ==
Incomplete outcome u=2
data addressed O==
(E5E5 ZYRIR) O =2
Free of selective u=3
reporting O==2
(MEfN H4) 0=
- . u =3
Other bias : Funding =2 HEEUZIAS ZRMZA0N 25 24 37

(3 2 HIE)

0=
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a9 HIZE S Al
Adequate sequence m=E
generation O=2 permuted block randomization in blocks of five cases each.
(RX2] tHEEN 4Y) O ==
Lto
Allocation concealment g oo ojzole
(HHEEAN 20) gy s
m ==
Blinding of participants Oue
and personnel g ;é ofzg1e
(S ROIRL, SR CHEt ol
mEs
=I1) - =
Blinding of outcome O%=2
assessment == AH=eE
(4ot st =713) =3
Incomplete outcome m=3
data addressed O=2
(2528 2UAE) O ==
Free of selective u=S
reporting O=2
(ME H) O =34
Other bias : Fundi 0 =5
(:tl obmay =S MIEEQIZIAL 4 U4 TIck(Bethesda classification)
a =S
O
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39 A
Adequate sequence

generation allocation: simple randomization

(RE9) HIEAA 44)

Allocation concealment

(HiEEA 2)

rQ
il
gQ
0jo

Blinding of participants

and personnel

(G ROIAL, ATLXLO CHEt

=713)

>
0%
re
%

Blinding of outcome
assessment

(AZrE7t0) st =7t3)

HI}X} single-blind

Incomplete outcome

data addressed
(EESE8 Z21X=)

Free of selective
reporting
(MEN H4)

Other bias : Funding
@ B
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39 HIZEAH AR
Adequate sequence m=E
generation O=2 computer—based number generator
(RX2] tHEEN 4Y) O ==
[ =)

Allocation concealment g ffg oj=olo
(HHEEAN 20) = 51 s

m==4
Blinding of participants Oue
and personnel 0 oo oiZols
(S ROIRL, SR CHEt = %;'w sEe
=718) e
Blinding of outcome O3 All radiofrequency procedures were carried out by the
assessment == same operator under ultrasonography control with the
(Fu-H71o st =71 =8 same scanner used for the initial diagnostic evaluation.
Incomplete outcome m=3
data addressed O=2
(E5=6 ZUKIR) O ==
Free of selective u=S
reporting O=2
(MEfX H ) O =34
Other bias : u=2
Benign diagnosis == Z|A 23(014 MESUBAL A 2 =2
(3 9 HIEE) 0=
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1XMXH(ETHAT) Deandrea (2015)
a9y HEERE Al
Adequate sequence ORS
generation m=S S22 1:1 81, random allocation sequence
(RX2] tHEEN 4Y) O==4

. O3
Allocation concealment O=o oj=olo
(HhE=A 2) gy sEwe

m==4
- .. =1 A gole

Blinding of participants | ;o Eal G [ot f AEA AIBHIS 891 2512 08 S50
o i oyt | D &S TH2I2 BI%0IT RAIBH| Of2t2 22
_-—',__7}5-4):' T S| EEE 5t =N XEEHHEh = =71=0] 2o ge 01E ks
e 0l &3
Blinding of outcome m=3 The outcomes were assessed by investigators ( J.Y.S. and
assessment == K.S.K. in Korea; F.R. and F.G. in Italy) who were blinded to
(ool st =718 O the group allocation
Incomplete outcome u=3
data addressed =2
(E5=6 ZUKIR) O =24
Free of selective u =2
reporting O==2
(MEfN H ) O==4
Other bias : =3
Benign diagnosis =2 Z|A 25| 0|4 MIZEQIHAL & 24 T (Bethesda Class 1)
(3 9 HIEZ) O ==
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a9 HIZE S Al
Adequate sequence O3 1:1 HI8Z2 2R Ui A
generation =3 _
(2R HEEA 444) sEEE! allocation: A58tS
Lto
Allocation concealment g oo ojzole
(BHEz=A 2H) CaAl s
|| EQ—W}‘E
Bli(r;ding of palrticipants Oue
and personne ) oo B sinalah|
(@17 FoiR, etaxiof oyt | WES 87#i single-blind
Oest
=718) e
Blinding of outcome =3
assessment == HI}X} single-blind
(Azrg7tol st =7t) O ==
Incomplete outcome m=3
data addressed O=2
(2528 2UAE) O =24
Free of selective u=S
reporting O=2
(ME H) O =34
Other bias : Benign | BYS
nodule screening == Z|A 235|014 FNA E= a4 Ty
(3 9 HIEE) 0=
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39 HIZEAH AR
Adequate sequence Mue Patients enrolled in the study were randomized as follows:
engration 9 oo 20 patients were treated with a singleRTAsession (group
?.:.,qo' BRI A AT O S5l A), and 20 patients did not receive any treatment and were
T = == only followed up (group B).
Lo
Allocation concealment g oo oj=olo
CEPRES) i S
m==4
Blinding of participants Owe
and personnel 0 oo oizoio
(A7 ROIRE, SHEAI0f CHSt g sewe
| =
=71 e
Blinding of outcome O3
assessment == P
(ool st =718 H==4
Incomplete outcome u=3
data addressed =2
(E3E28 2UAE) O =24
] MEHE| HT10| A2 OIXMADN S A= Q= "5 420
rFergg r‘tji‘;ge'ec“"e 5 == Low'2 B}, € 3 SILJ0t B3t Z20)= unclear' 2 7127 =)
(MES 1) 0 %gg oty E‘—J;ftﬂf’g AUE S HI6IR=A], 5 ottt H 115l
B =A== A
As a whole, 44 consecutive subjects with TNs were
Other bias e cytologically evaluated. Three patients underwent a second
Benian nod.ule screening | O oo FNC evaluation due to nondiagnostic or unsatisfactory
a QIQHEE') 9 O %g‘w cytological specimen. All patients enrolled in the study had
[=} ==

benign TNs, negative for malignant cells at the FNC
evaluation.
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15 XHETAET) Nguyen (2023)
g HISE A Als
u=S
M HY 7tsY | O=2
0O ==
ORS SSRATLZ convenience sampling, selection bias U, &6 Atz4F
T M =S 0| OFL|2t missing data= 0|28t 4= 92
O == ZSMRE MESUAAKFNA) 25| AIR4510] 24 ZH S
ORS
wEHS O== A8
m ==
u =2
=53 ==
O ==
ORS
IR =71 O==2 Pu=ens
m ==
u =S
Zd ot O==
O ==
u s
SAMs 2R ==
O ==
u =S
MEA Aot 20 O==
O ==
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39 HIZE A AR
O%=2 Az © Z2E gt 2E ST 012Y 22X F0M & 222 X101 Sl
ez Hu7tsd | B=S += oz
O == a2 H HE NEY=O| 7| NSH0IM F ot XI0|§ 25 HASHK| &=
MEHY |2, HHAIZ|1Z HIA
ez 48 =5 i|1 2|§| 0|t|kr|A1:i|%L||74M e AZY( dle bi ) Z1p UAE B0
0 %‘i}g s s (=} o= oM T ‘SalCore needle DIOPSY) 2 s o= Hil
Linear mixed-effect modeling ALZ,
m =2 Patterns of covariance among repeated observations were modeled to
i O=2 account for correlations among observations for each subject, with
0= covariance patterns selected from comparisons between models
using the likelihood ratio test.
Lo _ _ o _
LE =Y o ;é E%IBJOI T2 FoQei M=ol 2F0| Alad, 0150] Az © 3T HAE Al
mEsy | ©
|:| Lt
=]
BIRe| =71 Os3 HIRLY| =7 10i| et o1 QIS
==
u =2 I HE = o = e
23 w7} Cas validation& T'__‘IT7O|TT__, TS AE
. Lt
_ =]
ST Z2KtE == 28 RFAZ 1.8%(1/55), thEF 6.5%(2/31)
O ==
u=2
MEE Ayt Y O==2

O==d
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39 HIZ3 ¢ ALs

O%R3
B Hu7tsd | B=S SAX KoY Al g
O=gd

L—rg == n =
CHAZ M Eﬁg SRR, MEHHRK 7IE MIAI, BHA|Z IE0 "Eh=et A Al Bethesda score of
== == 3-5, Z20} ZAAMA OFMZOF O|Al OFMZOF 7|3 9)2" 013
D%g‘}g ’ [} o T1oo o O, 100 0o [s) MO -

O%2
iy mES AR B R7KS S HAISIR 2440
BECT

EEEN R EVEE

=
=5 5 52
BECT

mus
B 71 ES | MBS S
REDH

O
2t ot H=S ’

= =
O =&

m =S
=AU 2R | O =5
O =2

s
ey 2t 20 O=s
0=
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CE] EERE AR
ms EX2D X AMRM 9| 7| HMEM A2l

EAFE_H—,jl_ Lo S \_J—' T =SEo™T =o \_I_:IHA? B

hee blul 7t g %i}g Propensity score 0fE & Z1t A, I1&TE ot Lty &g
== QRVIE KtE STEA, Atz A Al MY |E g

oz M Os=
O == HESUMZAFNAB)RL HZHE[SHE HAIM YN ZH &
=3 wtHa SHE f{ol 0 57:“ HE

S Os3 - Propensity score D%, Tﬁ. YMZ Fine and Gray competing risk
0= regression model, Cox proportional hazard regression model
D Lo _

= = co °|$7|§01| M % 2 QU= AFAH|, session, OILIX| =0t B0l

O=ata |8 BHS
O%=2

FIHe] =71 m=3 SEIMTASE, XN ZHAMSH| M0 50|
O ==
= B - -

23 I} = o S0 gAL LS ARHO| FokA| 220t ZARAL 7F ZH 37| SO X017t /S

= e JH=XM ol
O 23 S e

] o4

Mt Zuktg | O =2 missing data &3 7|& SIS
==
u=2

MEN A E O==2

0=
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CE] HIEHS

=t bl 7t5d

m =S
O=3

O=gd

oy &4

m =S

O=s

O ==

IR

U= N0 ¥

i

o
OR=

o
O==

m =2

LE &Y

[ Lo
BN =]
Lo
=g =]

O ==

IR =7

ows
P y=]
Lo
I

m =5

m =S
O=s

BECT

m =S
O=s

O =2

s
O=s

O=gd

4Y), M I=(=30
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1IN S HAT) Bernardi (2018)
a9 HIZESE Al
GumHEolsy | es | EXHIEAR #Y 2E9E R0 U8
o HlWw /TS oo . = =
O =54 propensity score IEC= DIZE F44 A3
OS2 0|27 |2 K2 MEISH= 7|= 714519101
CHALR A =S —l__l‘ _|—| t& MEHSH= |T'___ |_§O|'M—
== O %;’w NESUBAMZE Y2 TITHt Sl 7|50 UK 42
==
u=S
MEES Osg propensity score IIEO2 QIZE 2 A&
0=
| s All RFA procedures were performed by the same radiologist in an
=5 O=s outpatient regimen
0= These operations were carried out in an inpatient regimen
Oz
BIRe| =71 =3 SE 24, WU =01 HE o eS8
O =24
O%=2
23t Yot == S4 Hah 1 R 20| AP 3 EYEIF IS E T AEotA| i
O ==
O%= o _
= oL S HEL AL OISHEO| 20% 0|2 F 2 BF 87158t &
SUEHHANE | MES | oo ooa0l 20% NUSE T 2 2T £EIISE +
u=2
MEAN Fat 20 O==2
0=
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Mauri (2017)

G

HIZ3 ¢

ALs

=t bl 7t5d

O3S
H=S

O =2

pre—treatment mean nodule volume was statistically higher in the RFA
group than in the PLA group.

e M

O
H=S

0=

HYEHOR 47
SR A1

mRrAS

[

O
O=s

W=

w7t Z2EEH A0S 2P| 2O Alg = A7l TE 2 0A01S 2=
2X0| YHEY
-/ A [}

PERE

[ L2
=c
Lo
=3 =]

O ==

-Oie| 7I0|=2t0le T2 m27|2 &
—AE[E 4= QlE HAR 0I& (0, discography AtEaliA] SIDT =8ist AL ‘W
g'oz mo)

BIRte] =7

O
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a9 HIZESE Al
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A2 HE 7Y | 0% Do e Al S T o
0 =a ropensity score I1& & 21} 24
| ) MAE Al MEHT|= oj=
O 4% D58 | oo o Ao o) JEaHos oy 2 2
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i O=3 Propensity score O{%!
O ==
O%3
LEEY =2 OR7|B0M TE 5 U= FED =0l
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O3
B =1 =3 SSHTSE
O =24
u =3 A general consensus among centres for clinical, ultrasound and
Zat "ot O== laboratory assessment was based on the international guidelines
O =3 criteria
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a9 HIZESE Al
=S
ez Hw 7k | O =3 = 7|IMEY 10| 82
0=
ME7|= Qe
CHALR M = co All the patients were subjected to one session of BRFA and a benign
== O S5l diagnosis by ultrasound—-guided fine—needle aspiration biopsy (FNAB)
=5= was obtained in each patient before BRFA.
OS2
wEtH O=2 Eeis
H==4
u =3 All procedures of BRFA were performed by one radiologist with 5
=53 == years’ of experience in MRFA for thyroid nodules. Before the study,
O==4 the radiologist was trained for BRFA with 10 cases.
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39 HIZEE A AR
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Dz HW 7l | O=s Propensity score matching, @7t SZ4 &
SEEN
u=2
et M =2 HHIIE, HH7IE 7=
SEEN
m s
uHHAs O==2 Propensity score matching, 3#&F KAl
WEEN
In RFA group, all the procedures were conducted by a radiologist with
5 years of experience in thyroid RFA using the previously described
| s standard RFA techniques.
LEZH O=s For OT patients, all the operations were carried out by general
O == surgeons with 6 years’ clinical experience under general anesthesia
according to the standard operation method of hemithyroidectomy as
suggested in previous studies.
OS2 SINE 24
IR =71 O== SF-362 self-finished interview method
=3 SR EOHE S 82 YatlE
e The SF-36 questionnaire was used to describe the QoL because it is
T the most extensively validated and used instrument to measure
21 "ot =5 . e . .
0 23k generic HRQoL and has been shown to be sensitive in patients with
- benign and malignant thyroid nodules
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two physicians performing ultrasound during follow—-up were not blind
to the treatment techniques
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Chadat M1 O=3 T o o o Clol A 18] 2O S HIx
O =8 alternative allocation 81O 2 6712 FX|Z22 RFA HHUAIR 2O 2 i
O%=2
et =2 Rar=pn=
=3
e Our thyroid team proposed use of the transisthmic approach to thyroid
L=y 0 oo RFA and ethanol ablation, as described previously [11, 35].
=7 0 E;M Our thyroid team also proposed the moving shot technique of thyroid
=e RFA [11].
O%2
TIRe| =71 O=2 Par=n=
=3
m LS EAEME
2} m7} 0O oo Using ultrasound guidance, the two radiologists who had performed
= 0O S aiAl the preablation assessment worked in consensus to determine the
=== approach route for the electrode, as described previously [11].
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