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Surgical Methods for Radioiodine Refractory Thyroid Cancer

Su Han Seo', Jung Hun Lee’ and Euy Young Soh’

Department of Surgery, 1Pohang St. Mary’s Hospital, Pohang, 2Ajou University School of Medicine, Suwon, Korea

Most patients with thyroid cancer (of follicular cell origin) are successfully managed with a combination of surgery, radioactive
iodine ("*'I-RAl), and suppression of thyroid-stimulating hormone with thyroid hormone replacement, obtaining survival rates
approaching 90% at 20 years. Although the prognosis of patients with differentiated thyroid carcinoma (DTC) is favorable,
recurrence occurs in up to 30% patients. In addition, many patients with recurrent or metastatic disease, as well as those
with less differentiated tumors, will have a much poorer prognosis and lose their ability to concentrate functional iodine
and are therefore not targeted by BIRAI therapy. There are many treatment options but no definitive treatment for radiciodine
refractory thyroid cancer. This paper will discuss the roles of surgical treatment for patients with radioiodine refractory thyroid

cancer.
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7hAFA okol A B3} 7h4 "/ﬂo (Differntiated thyroid cancer)©|
90~95%% A st FEE < (Surgery), HAA 22=
X] & (Radioactive-iodine ablation), 7434 A= 22 4]
9 ®(TSH suppression) 2.2 90% ©]F AFxHo 2 % 5=}
o]F 15~20%+= Aukatch (1-9) BesiAl =, Autels 7MY
A4e] 25~50% = L2 E 535 (lodine concentrating abil-
ity)& &4 Fa AL 2o & A gl adyt H4dt
th(10) olE3t AASE AL e =AY A
(Radioiodine refractory thyroid cancer)e]|2}al st % ¥ 7}
zol- _—g_y,};glg_] ;‘qao] H)—/q_/lg Q9o ;qeé a3 /~7]_ 041;}
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2 AP o ® 90% o] de] AEES Holuh A &
dol7t e WA 2 e EAA gAY 3d AL
—7‘5‘].]:]_ (I1) dA WA e e &Rk

2 g%, o5 v 2 A (External
beam radiation), :‘»]X—ﬂ. ol ek-& %] < (Percutaneous ethanol
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injection therapy), 141 3+}%] & (Systemic chemotherapy), 3
2] %] & (Targeted therapy) 5°| A|TY=|3L 9lov} X gAHL
S22 ik (12)
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1) THeE (et =715 AM(Site and operability of re-

currence)

A S X= It e g 244 vkH(Thy-
roid bed)oll As}= T4 A (Local recurrence), 373 5 ¥
ZZ (Lateral cervical lymph node)oll #{bsl= A zfut
(Regional recurrence), E} 7] 2 Z o]sl+= 7% o] (Distant
metastasis)?] HE|Z fehdtl A X o] Wt Haug
Coburn 5 (13)0ll &J&}H F4Ao] 28%, A wto] 53%,
AAH 017} 13%, AL A A ate] FAlol WAaE 7
$7F 6% 2 Harslqivh AR dA o= 25~
20%l1 4] ¥ A3} 31(Table 1),(10,14-19) A kAol LA A o] 7}
I AT 1~4%0lm, FARE 717 Foll A4 A7}t
e AL 4~20% 2 H3stgch(19) ALY ol ut
% 7}54d (Operability)o] - Rossi 5(20)2] H.atol| 2
ARl 739 53%, A QA A5 73%, 944
o] A% 25%° X85 A¥ES Ech 4440 B9 =
= dAAo|7} 72~76% % 7V Eola, I oo g T4
7} 19~23%0]™, 5% A FFA734], 7k, I 5, A 5ol
Arh(3,101521) ©+L AAo| = 256~68.1% % WS HAS
ZAA I Qg on) YubH o 7 40~53%2] BT R Byl
3, HAol FolAH FFUL 85~71%F A
t}.(3,19,22-24) B3 wid o] F Y w0l 20~34.2% %
3, o] Zte] HIEE 46~93% T} (19,25-29) H|A ool A
ke W H (Single lesion) 20%01 4] W-Adslar, w7l o] of] A]
£ 29~30.8%°1 4 wFAEc) (10,24,30) o8] A7l Aols}l
E A5 14.8~24.8%0)1,(23,31,32) HA0]= 0.15~5.4%
2 53 5ot thl 1% o]slollA] WA ch(Table 2).
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Table 1. Incidence of distant metastasis in differentiated thyroid

cancer
Duration of DTC No. of dis.tant
follow up metastasis
Ruegemer et al (19) 1946~ 1970 988 85 (8.6%)
Pacini et al (49) 1969~ 1990 945 118 (12.5%)
Hagq et al (26) 1940~2000 1,536 111 (7.2%)
Lin et al (3) 1979~1997 1257 160 (12.7%)
Brown et al (16)  1949~1981 235 42 (18%)
Lee et al (31) 1986~2004 4,525 112 (2.5%)
Lee et al (27) 1994~2008 1,560 91 (5.9%)

WA @ @ EAFHA] A ek P AA AN S
A&l gt o] g3 ZAA, 53k (Sonography), HTH TS Ed
(CT), #7157 %/ (MRI), FDG-}4 A} ©h5-%%4 (FDG-PET
scan) 59 b3t gk 7lgo] AgE L 9ict(12)

Z53be AR W Bsta A AFEAAA
(Fine needle aspiration biopsy)S A|3d & = 9lo] 714 Ho]
&=, AlE2te] sE | vlg- EH o ZE b
off YIxgt W A4 WS FQlsle o] ofHE
Aol vk AFH w5 o2 TaAo|et dA K o] H7t
of o] &xm AlEA} JEA o] Yo} vl ARAl HAA
Wolw WAbs =%, ZAlol o3t ASA, gL s
AFHE A A7l ol ek A7 34 JA w4
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2 3% A e vkl dEd Bl gt kel
ZegAgto]l Aol ZAEo] Yy dEw AAA ARt
(Nephrogenic systemic fibrosis)E& 4o 4 Y3 FEHo 2
717} ol %ol Gl Aol AAE AW 4 gk
53| FDG-FAARSH G2 WA e =4 THA
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(1) 2|2} $==(Surgical therapy): %% A A7} 7153
T4 AP, Aol A Apdv e AAS H3Fol ¥ g
AE 710 YA FEoll 2 AFETY S FEY
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A P 2719 S19lo] gk WAL 2L =AY
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Table 2. Frequency of the organs of distant metastasis

Organs Frequency Single vs multiple Frequency
Lung 72~76% Single 25.6~68.1%
Multiple 31.9~74.4%
Bone 19~23% Single 20~34.2%
Multiple 65.8~80%
Brain 0.15~5.4% - -

Multiple organs 14.8~24.8% - -
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2) AOA e FYUX| Z(Percutaneous ethanol in-
jection therapy): skate] ££A 2189 n9yiel AL
S5 RS dAsHe A RE 2 ALEY L35l
Ezo ouuh;} WZEST AEo] B3t T o= oF
HA AA ekeh(2)

(3) 2|5 HAIM X|Z(External beam radiotherapy): 73 -
ol HZ4(Adjuvant) X EZ A& g gl Ak Fglol] %]
E % (Therapeutic), $+3}4 (Palliative) E-4 2.2 A|3) & 4= 9l
‘;}(3435) zﬂul— Hol 2 olJ E=9 7 AFV XH/"L < o]
WA HER dehEe, TAAEE, oA oAFFE
AN Dol ek G Aol AEMERANL
H (Intensity modulated radiation therapy)®|2l= MZ% 7|<&
2 242l o3 A A 2ol vl B olghgE Tk
A7 A w523 X 84 7HE Harslm O]U] B 713l A

YA B 14 B2 AEREEAL Y A
sWstar det.(25,37)

@) MEZSAM 382 (Cytotoxic chemotherapy): 54

H] Al (Doxorubicin), B<:(Taxol), A|2~Z2}+€l(Cisplatin)g A}
_9_*],‘;: X{EXJ o] §}3Lo Hog 25,\,37%3] H H_;',].—‘H%
Ql Harh glek38-41) vt A4l ke whg-e V)
7}0] STl H}° o] Y xl’a} E/H Hzl—ﬁ.o] olo.] /k* X3
S g A 2o s X g, o RAd X &, /‘Hi
$ A2 JAAT AT B4 Zeke Bl B
3 AlgtAoz A&t

(5) EHX| =2 (Targeted therapy): ZAHAEee] B4y} ¢
Eol Hlo] g AW A W 14 X 5A7F A=k
RET/PTC -2tz el &, B-Raf 32} Fodw o], d k]
A A2 8A-2 (Vascular endothelial growth factor re-
ceptor 2 (VEGFR-2)) 334 A2 Fo| &4t el
A8AQ S e AR A FA wdto|r)(42-45)
9 7P bAlel FHeA Uk EabE Molx glek. A
&1 7ol A multi-kinase inhibitorsQ] Axitinib, Sorafenib, Mote-
sanib, X184 5] 9] A8 FAATE QA b
= Borh@6-51) olF FEAXEAY FAH9] dzAF o]
A APe] Qlow = HFASE X Fefl B WstE 7}
4% Ao vt

_4

6) ZAMM X2 S22 M| QE(TSH suppression ther-
apy): Aol¥l 734 7153 A TSHE Ad3k& vk
vrh(52) A8 TEE AAlee] A Eokeke A
I & 5ol ARES dFEe Bl rh(53-55)

2009 D] §'L7Hl-/l]—/(-] i3

41 ¢ 3] (American thyroid association) 7}o| =
gl A & FHESS
:"1:]_ ]

3]
S 7F4 3= TSHE 0.1 mU/L o]t 2
al

§ARNE Aaeka ek2)
4) WANROEXEY ANl QTHE &0 ofEt

(1) FAIHLO| ==& X|Z(Surgical treatment of locore-

gional recurrence): 734 AAlE & 34 PEF A

ol A A -9 B A A A Wle] F5 o e}
RG] AR R0 E AR AR F ghe 4
sleh(56) ol®d A3ollA dAA 7} fle 3¢ At
TaNYS X5 F de M F2 X Ee TEH Az
otk (57) AEQloll A B4 Aol A Ueh = W

Hoh AAEE o S 24 Holrt EAlsl R, 5
A AAE AW e d5HQl 73 ek %;ﬂ
g AA7E A gz o] AA Rk Az (58) Al
Hkelo] 47| % A2} (Upper aerodigestive tract)ol]l ™ &t
A5 F7HAQ WA 2o & X 59 o R WA 7124
WA 2ok Egol ek, A A& ABe A5 e 1
sl Al AR A Hw o] SbHgE A7 Qe v
W 7|5 ARl &2 el v A5 Hislo| 7o}
He 7ol AdEm, Kt 22 3ol
o F e e AR 5o £ o 3AAY Vel &
Tt

@) 2AHO0|9 &7 X|Z(Surgical treatment of distant
metastasis): 7340l 4] ukelo] Rl WA e Rkt
Soll A A7k Ak Qrell 23 A& FAEH
743k (59)

AARololl Qo] &4 XNgE FE H3}H FHo
Aol A m, b3t AA7} 7hsst 1
314 okt A o9 Adol] whE Z47He] X 5
K e}

@ =)Ao (Lung metastasis): 2 o] H2E #HHo|7}
72~76% % 7}A Eslrt.(3,10,15, 21) 1 #H A o= YHES
,‘i 40~53%2] HIE & H3sl 3, HF o] FollA §5¢

2 585~71% 5 AASATE(3,19,22-24) A ol A |
xao],] A FL wAA Q0T o] A ] 2 o)
HQlrh Ronga 5(60) =Hel7k e A ‘d%‘ At A]
WA e er AAEE T3 23R ¢ Te v
of 10 AEES 47 76%, 26% 2 Harsleict 12 W
AA Q90T AGA 7HAA oA Ho|2 X2t 7+
gl U ]o] H]—A].Aé 99 r‘ /q_.e_oL 2= %}\01 H]—/\]_/H 99t
*].mgbﬂ e b”"j”-/] *]E Al sljof ket w4 o]
A &Y W W (Single lesion) 20%0l]4] B H Y& B &2
st} (19,24) &, RS gAtollA] ohikA Wuo g
Aol Magsho] G40l A7 olel g, Tkl Wl
I8 S, FAFO A=A At A= &9 4

Ho 2= 97 A< (Lobectomy), 7N
=, ‘H*] TEH Xd%% H ]°§*}"f} o] glo]
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@ ] Z o](Bone metastasis): = ZH4HA4 ol A A
5o 82 &3 dAR 7t dojuh=
Al QrollA] wKo] WIS E AsdHr, of EQtol|l A 7~28%,
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Tl A= 14~7%2 2F YA HaFrh(6]) wiHol
H Kol e} v A Z WA F9d4ol AFH7F & He
Aoz A 9o} adoE B tslar b = 10%
ojsl2 H =t Udnkzog 10 WEES 13~20%8 K
31Ech(30,62,63) o1H o] Z wiH o] thE X SR Ech
T8 X857}t v AzHch

2| Z AFollA =g A o7} gl Aol A WA 2
o= X58 T NE5E Wisl X 83 7+ 237
ke 5 HlIEle] 51 AW E-o] AlE&(Disease specific
survival)S 2+t 60%, 37% & Hasle] 44 X85 A3
gk TollA H} 433t dlFE Kol (64)

mHol s 245 %E 55 FUE wl, X4(Spinal
cord) o= thE FQ 7|%S e o, A7 EHE FAdol
P& wll, T XF 2okl S W X857t e FEF
AEE Foo A T AUrh(65) HFE Hol7t A= 7

U WA A4S US4 Aol At

o
s
QYL Ik $AAE FAD Aol HF P WY A
_]

t}.(66)

T2 WL odl$ell vX = Aokl theljA] ofe] 74A]
Ha7} Qlet.

Bernier 5(67) A4Skl Al wid o] o] 53 %] goll
3t ol $= A AAE AP A7 28A %> A
FHEo AR R ofu] QA ALEEe] Sk Hagl
t}. Demura 5(68)< 4224 k<(Total en bloc spondy-
lectomy)©] 7+&4< (Debulking surgery) 2.t} & ©] U2 =
Z=AloY(Local control)S E.gon o] Wudo] LA sl A
7b A So] AEEY 4 BAUkL Haugct

T AT E AR Alo] W AAE AW
I} s3] AAE AlYst 7o 51 AW So] AEES
7 70%, 30% (P value=0.004)% ¥ 315} c}.(69) Bh-S
oflA HZo] ] AA| A3PA] 7hsd B Kol W
AR Ao| ddlFoll ekast ool J¥Fg vX= &
o7 Azkdt A 4 st whFe] AA|7E dojA
T for 2xe] ALt Vs st FEF

EE Algfstofo} gt} o]# o] F-Z Kushchayev 5 (70)<
=49 fgol ot AAuH S APES} =2 BF A

A

9]& %3 A3 % (Percutaneous vertebroplasty)= A 83171 %

o r

o & & ©
Qoo {4 S ey

@ F3A173 7] A o](Central nerve system metastasis): TF&
HZAAE HA o7} AT odl37F i Aoz deA
Ak ey HT AFolA 8] AAEH Y (Nonsmall
cell lung cancer), 4% SollA HAH o7t Qe BF- €4
AAE AlYslo] AEET} 4he] AE FIAZ B Ha
o] vk (72-74)

A el A M- ol = =2 gAtollA] EHA] WA sl m
0 AgE FelE JeptA oF7F Y Ao HuE

th(75) 17 o]4¢] HA ol & 7HAl At A &4 AAE
AR om1e) BASE AAlE AA e 27 BAE
v 23le] AA WEES 27 22704, 4704 (P-value <0.05)
2 SAALE Sule Aol7t h5& Harslich(7s) &
A NCCN (National Comprehensive Cancer Network) 2009t
Tho| EEllofl A & shhe] ¥ o] Hiwe] & HF TEH
AAE Adsle e dasta Advh(76) T4 X8
ol HFEE W] 3l LHRo|l= X85 E WA
A A 8% o} 3t} (77)

2
=

rhu

BAL e AR HAAYS 7€ ¥ 7 A
A8 WA o= NEE AES 5 glrh A
oJ#] 74 o2 85 Agsla 9ot ol
g R X8 A S A Xkal gk ofg 8w
WA R e A E5E AlWsta glov FE4 A8
Fo2E o] A3t N8 AHE 7 5 glvk

o 2oy B
rBodo fN ok

AR A5 Rz ZHAAE 444 A2l % st
QAW % 6 A7 A2 o] AuE S AR
< s
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