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A Clinical Review of Radioactive lodine-131 Therapy
in Differentiated Thyroid Carcinoma

Yoon Kyu Park, M.D., Dae Young Lee, M.D., Seong Eun Chon, M.D.,
Sung Soo Oh, M.D., Eul Sam Chung, M.D.

Department of Surgery, Presbyterian Medical Center, Chonju, Korea

This study was desinged to evaluate the effect of radioactive iodine-131 therapy in dif-
ferentiated thyroid carcinoma treated at the Presbyterian Medical Center, Chonju during the
20-year period from 1975 to 1994. The authors reviewed 246 patients who received ra-
dioactive iodine-131. An analysis of the therapeutic response and survival rates of the 246 pa-
tients has been carried out.

The male to female ratio was 1 : 3.6.

The peak incidence was in the 4th and 6th decades.

The histologic findings in the 246 patients were papillary adenocarcinoma in 200 cases, fol-
licular adenocarcinoma in 29 cases, mixed type in 14 cases, and others in 3 cases.

Combined treatment modalities of 246 patients consisted of sugery and radioiodine in 222
cases, surgery with radioiodine and external irradiation in 11 cases, and surgery with ra-
dioiodine, external irradiation and chemotherapy in 5 cases.

42 of the 246 cases showed recurrence and the commonest type of combined treatment for
recurrent case was surgery followed by radioiodine-131.

The highest accumulated total dosage of radioiodine-131 was 480mCi in that case femoral
metastasis was noticed. The most common locoregional metastatic site was ipsilateral cervical
node, and neighbouring muscle, vessel, trachea, recurrent layngeal nerve, in order of frequency.

The determinate 10-year survival rate was 91.8% in the group receiving surgery followed by
radioiodine-131 and 71.4% in patients receiving surgery, radioiodine-131 with XRT.

The determinate 10-year survival rate was better for patients under 40 years of age who re-
ceived radioiodine as compared to patients over 40 year of age(85.7% vs. 33.3%).

The most usual primary therapeutic dosage in the group of cervical lesion was 90~120mCi
after surgery.

KEY WORDS : Radioactive iodine-131 - Differentied thyroid carcinoma.
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Thyroidectomy

\ 4~6 weeks (No thyroid hormone)

YWBS 5mCi, Nec

k & Lung scan 1mCi) l

J

WBS(or Neck & Lung scan)

L Thyroid hormone

Rx.(T4, Synthyroid) [

6months~1year latet ———

L WBS(or Neck & Lung scan) l

L

Residual or distant meta.(-)

}

TG titer
6months~1year later

*{ Residual or distant meta.(+)

]

Repeat WBS(or Neck & Lung scan)

- _—

scan uptake(-)
}

Thyroid hormone Rx.
with follow-up studies.*

*serum-TG, Chest X-ray, 1"'-scan, T¥*'-scan,

scan uptake(+)

|

Ra-"'l Rx.

and others, e.g. ; TSH, Ultrasono, C-T, or MR}

Fig. 1. Algorithm of postoperative management of the thyroid cancer at PMC".

Presbyterian Medical Center
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Table 1. Age and Sex Distributution

Table 3. Type of Surgery According to Site

Metastasis Ra-"'l Rx
Age
M F M F
0~10 2 2
11~20 1 2 3 6
21~30 1 4 4 21
31~40 3 5 12 48
41~50 3 7 11 37
51~60 7 11 14 58
61~70 3 2 10 18
71~ 2
18 33 54 192
Table 2. Histopathological findings
Finding P Rx
Papillary adenocarcinoma 200
Follicular adenocarcinoma 29
Mixed type 14
Others 3
Total 246

A 2 AHE F 4~6578 =

131& 1mCi AMgate] A5 9 &5 scan(Neck and
Lung Scan)& AAsIGtt ©d 744 bedE X et
732 (intracerivical) ol ¥+ =3HE uptake® Wi ab-
lation dosageE Hi 50~80mCi(post-subtotal th-
yroidectomy A&, TE 30~50mCi(post-near
total or total thyroidectomy %2 A+ E&A71
% ok 671 ¢ FHol complete ablation % &<lsta
2} M gcanS AA TS fF o2 gt 7 scan
4ol uptake7t §1-& We A EEAE FEAAL
W gcandel 942 Aot R de 43 %3 thera-
peutic dosage?) 100~120mCi(Soft tissue, Lung A
o)A E, EE 120~150mCi(Bone, Brain 5 #o]A])
£ AT Bt X E5HE FoAF & 67idolA 14
Zo Tl scans AAIEHH 29 follow-up studies®
HYss U3 oz 9.

_.1
2

L S R

I

T Aol BAd 5199 4 &
A 187, ¢4 339olpen A4 iy x4
EE A @7 547, o2 1929 0.2 7ol A oF

Sites surgery Cases
Thyroid Extonded lobectomy 45
Subtotal thyroidectomy 120

Near total thyroidectomy 28

Total thyroidectomy 45

Neck Anterior compartment dissection 20
Jugular node dissection 24

Bilateral jugular node dissection 6

Ipsilateral modified RND 86

Bilateral modified RND 5

Ipsilateral RND 36

Bilateral RND 4

Metastasis ~ Pyriform sinus shaving 1
Total laryngectomy 2

Clavicle resection 3
Laminectomy 2
Craniectomy 1

Sternum resection 1

Mandible resection 1

Axillary node dissection 1
Pharyngolaryngectomy 1

Pulmonary lobectomy 1

36uel e A 8= A2 NEE bl 4
QA B 84 elotolgon], e 774 ciRtelgl
o e 50ueIA 4 Egtem (122), 2 TH
£ 300(60%9) olgtrh. Aole Bt 519elNe) B
Age 50tk 4 F B (189), 1 e
4090 (10°8) <201 AeH(Table 1).

Z 7P 3AE 768 oI e, 1%

WY @ E-131 A8 A8 (Table 4)0l sH@=o] A

Bt 246 o8 AAY 32%0l ATk, EFF A

= B2 Wk 2469 F 9 22 waHe]

L= JAAHE BIY ZF$E 51HeEA 20.7%9
|

< YERISIT

ffo

3. gig| =R A W Mo| Yt

HAY £5-131 NEE ARSAE F 2468A
Wel 243t 2748 F544¢Y (Papillary adeno-
carcinoma)®] 20078(81.3%). =L (Follicular
adenocarcinoma)e] 297 (11.8%)°loH, £33
(Mixed type)& 149 (5.7%) 013t} 718k 38 -+
Aol 9 o) (Lymphoma) 8] 247t 18, 715]
Eah3k 497} 29 el A tH(Table 2).
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(subtotal thyroidectomy)
or(1201), AEAE (total th-
ZR A A% (near total thyroi-
dectomy)S 28MoA AAjeich &4 Z‘ilﬂﬁ(exf
tended lobectomy) 34 T2 B} 57|l A
T AYH ofo|th(Table 3). AP 4% &EH
olg) el WA o3 WA o W ok o el WAL
A sre R b zALe] WE QWS
2z} gigMoll o, ek WA Q= W BNk
B B 45 A (Table 5).
A5 dupd AAze 49 55 WY A5 d92A

2 (ipsilateral modified RND)©o] 862 7H¢ %ol 4]

[e3]
AA
yroidectomy) < 45'3,

[L (o]
>
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o
o,
o
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)

_>:

d AR
w9 % 2 A5 FolE, e, F2 9 Aol
2 5eg st 942 d Fad Eetd 149

ot 3 246l A o] A 2 =181 AR AT
of m g7} o= Table 401419} o] EeellA o drj

A ALZ(absolute indication)el sfF=HAW 457t
12401 om | 1% ol 73 T Aw Qg A4
o7} 342 7 wokk AHA #-8-F(relative in-
dication)ol =¥ 7

*r‘_ 25404] ]M (Table 4)

Sl A 40418 718 404 oA}

o)z Lprel GA7Iel HEEL BT BAT 23} 5

B 719 A% QARAERND)) 361N, @ B ABE] A 404 olE 100%, 404 o)
ul 78 A% (anterior compartment dissection)ol  77.5%012l0m, 100d &4 AE&AA = 404 o]xlo]
98elo) . AW dubdA)%(ugular node dis-  85%= 404 o] ¥R} o] F4TH(Table 6).
section)o] 24e]ell A} AAF SN, 7|EF 45 HAH < Table 5. Type of treatment in Ra-"'l Rx patients
) " Combined treatment
Table 4. Case according to indication of Ra-""'{ Rx in dif- Surgery+Ra-""'l Rx 222
ferentiated thyroid carcinoma(246 patients, not _—
Surgery+Ra- 1 Rx.+XRT 11
related to age) 131
dieat Surgery+Ra-"""l Rx.+XRT+ChenoTx. 5
Indications Cases Chemotherapy+Ra-""'l Rx. 9
» Absolute Ra-""'I Rx+XRT 2
1. Incompletely resected tumors 18 Ra-"*'| Rx. only 4
2. Progressive or recurrent disease 34 Total 246
3. Non-resectable tumors 10
4. Bqud vessel invasion{tumor embolus) 20 Table 6. Determinate-survival rates related to age
5. Multifocal tomor 17 D - Survival®:
6. Distant metastasis 25 Age eterminate Survival(%)
« Relative 5 years 10 years
1. Tumor with capsular invasion 106 Less than 40 37/37 (100) 6/7 (85.7)
2. Tumor with positive neck nodes 148 More than 40 55/7177.5) 5/15(33.3)

_35,



Table 7. Determinate survival rates according to treatment

Treatment

Determinate survival rate (%)

5 years 10 years
Combined therapy
Surgery+Ra-""l Rx. 82/86 (95.3) 56/61 (91.8)
Surgery+Ra-""l Rx.+XRT 4/5 (80) 5/7 (71.4)
Surgery+Ra-""t Rx.+ChemoRx 4/4 (100 /4 (25)
Surgery+Ra-"""l Rx.+XRT+ChemoRx AN -
Total 90/96 (93.7) 62/72 (86.1)
Table 8. Recurrence rates according to primary treatment(34 patients)
. Recurrence rate(%)
Treatment Patients
3 years 5 years 10 years
. 15/207 6/116 10/84
Surgery+Ra- "1 Rx. 222
(7.2) (5.2 (11.9)
- 0/11 1/5 2/4
Surgery+Ra. ” -Rx.+XRT 11
0 (20 (50)
Table 9. Treatment of Recurrent Patients 48 oY 429 F Fed F9 WE 99s Uy
Treatment Patients 347 (Table 8)9]4 &3 WA Q=-131 A57H €
e o PRI ISINAL R A ev 2 an Y
; ) Q10 ALG S o] ALK 5 ul
Surgery+Ra-"""l Rx.+ChemoRx 2 gTe 4T Mad An dxe AelM ShF X
Surgery+ChemoRx.+XRT 2 1093 Akgo] dA3 vgg & Uitk 23U,
Sugery KT ! 38 ALEE A SAN DA Table ). <
a X+ = 2 o H WM ZALE B Sstddokaly A9 o
surgery only . © S PEAE FSIoHIE s 2
Ra-"*"l Rx. only 12 T Ad T WY B8 44T AE i/‘i (&7
No treatment 7 WAL AL 285 Table 13) 95 WA 24k 9
Total 42 DA FE o) ANshe Aoz Az
AR ) E Y PESS WEE A% 5d 2 4299 A BRI ArPe Aeg AL
109 34 AEee] 4% v 4 €5 W 2o A | THE A 358 F a7 AYE A8 Ages
RE W oolM 27t 95.3%9 91.8%=2A B W8 aA et Ak A= gEAas dald 497t
a9 ASEr}h & AEEE YehitHTable 7). 124, A5E 2 £F M o= A8E HE8%d
Tot &5 A 2= B R uabd 2ARE Wt A9} 118t (Table 9)
At 25 K 2= 9 Y FAF 2 AEE

AEe 109 24
TH71.4% vs. 256%). °1& &
2 A stojok & Aolut Y FAE =
AR AbR o] 7 BEk $Ake] BEEE =0

Ak o]}
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(Table 7).

ArEE oA =

F 2469 BAF AT F4 2AI0EE
427 (Table 9olA AEg Hof 17%9] AAAA A

=

«w
0z
z
0
FO
in
4m
2

o B2 246 A e A 85131 Bl S
%3 13 FoEA AHE BUQ 497} 1668010
™ o]AL ablation dosage F7F FIHJonE
therapeutic dosage’t Z3HH 23] FJ(65%)71AE
gy 27] Mg BHomre Rolge & F ¢
4**‘g(complete remission rate)S 89.8% 1t
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Table 10. Metastasis according to histopathological finding(cases)

Metastasis Papillary Follicular Mixed Others
Locoregional
Trachea 20 3 1 1
Larynx
Esophagus 9
Neighbouring muscle 33 1
Reccurent laryngeal nerve 18
Vascular 19 8
Ipsilateral Nodes 128 2 8
Contralateral Nodes 17 1
Distant
Spine 4 1 1
Femur 1
Lung 9
Mediastinum 2
Skuil 2
Sternum 2
Mandible 1
Bracheal plexus 1
Table 11. Number of Ra-""'l Rx. treatment Table 13. Indication of external irradiation of PMC*
Number Patient 1. All anaplastic tumors, medullary carcinoma
once 156 2. Inoperable thyroid carcinoma
twice 65 3. Cervical nodes where Ra-"'I Rx. is not appropriate
3 times ” 4. Incomplate thyroidectomy where Ra-"'l Rx. has fail-
. ed or is not appropriate
more than 3 times 4 5. Lymphoma
Total 246 6. Metastasis where irradiation is appropriate

Table 12. Parimary dosage of Ra-'*'I Rx.(Postop. ad-
juvant therapy)

(e.g. : bone)

*Presbyterian medical center

Dosage (mCi) Patient
< 30 6
31~ 60 28
61~ 90 68
91~120 132
121~150 9
151~180 2
181~210 1

Total 246

ablation & o2 AMgalgy A4 30~60mCiol 3
om  gutdo z3 R 90~

= 1
co] Ay

L
1
oXx,
ro ©
=
S
1o

[e]
AR, 150mCi o)L F2 FHojd Aol
(Table 12). % 24604} W WA 8=-131 7
o] 3l¢E 1532 vehgt

#1138 Fogke] 4 B mr|delM A

290 o]g)H 224 oJAEA 23] 200mCiE 74
SGTh OF BY SR F 38 WA QEE F

AA Bo] FFo] 480mCiolTh AA 7
= Bl wabd 8= Aw F 3d A A7

Aaksta gl o} AAl #(Whole body scan)d oF

in .

ARG Ay ol ulah e g L AE, 12
3 gaAee ias A AREE 59 FF) 4%
a7 B4 23 Q. mebd a5 s
S% QA PEg) nE AR A RE-181 F
ool QoA eizkel ol k. A sletol
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lodines @n|AA 2, 71%4 0=t A4 (uptake)
e AL & A glon 53] oG] f7
dacrict o F gHAN. ol o8 2A9E
of /A Balete] aF B 289 glojA, WA
fR= 13101 1940690 o] 4] olv] ARE-Hojx g
Rolt},

o] AFe) @A}}qoL gR2 2o uuw QE Eox
(2638) 7 JERAT(53) 0.8 tro] 4T njmEAE
A, 2% I 85-1318 Fojg FollA A& &0

Takgth 2e, Leeper™e] 2%
o ol ME g 8=
404 L] @Alrol A
olg % A Fal
HATL Qrpms.
Leeper””, Maheshwari'™”, Samaan®™ 5-& 4041 LIET
of 9lo}A] o &7} E9Fe-S BskL 9lon, Cady”’ &

15)

2 5AE 7FoE TS A, 464 LA AE%
o F7} Y- wRIIT AXEY FllAE 404
LIl DS dsnas) B ), 404) LIFiolx 9 b4E
2 104 FAAEE0] 22 100%, 85.7%<] ¥4 404
LitgellAle] 54 2 104 SZAEEE 247} 77.5%, 33.

3%EX. 404 LIET ASolA ALl o R
(Table 6). (p <0.02, 0.09)

ARgo] &% AM R=-1312 FAsigd B
A8 2 Agd BEXE 5y, 7Y gk gl
30~50tell A AL T7.2%E AAFA2Y, 59

50tiell A 7V okt FdnlE 11 36224 fFel
A 958 =YTHTable 1). o "] =y AE
Bl Bt T3 AAE Ul @4 F 2467
o] e zAeHd AR e HuEd U}iywi +
A P @9k om(81.3%), U2 XA
(11.8%) Eo] $ATHTable 2).
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o gloiA 1 A5 FAE Folv] gjgholt.

23 whalyg 9E-131 A8 oig &A A&
(complete remission rate)<, Maheshwari 7ol
o) 3521 S 98d7F 22 xAle A3t 70%0°]3 L.
o, U] 30%0llAe BEA4 (partial remission)
o 9% Ao] vt gt} AREY ALE W
AR 2E-131 AR 27|19 A 100 (1975~
1984') B3k, 2979] gt A 27] 18] T Fojgd
1485 119dM $ALNS B 78.6%9 2488F
Eoﬂ;}% Bolda RAFoZ wAlY QE-131 RS
AXNEGE 27 A9 10 (19854 ~19943) &<,
i Q) B HelM ALE FipA E3E o 5 Y
e 5 35 o] B223 ablation dosage Fo71 &
| gl 18] Folf ghd Ao 2179 ¥ 14298
65.4%9] 24&% Btk a8y, F7) DA AT
Ad= BAA X2 %(therapeutic dasage)s F4g
238|747 E3hste] 2 uf 217 % 1978 A &4 44
& Kol 86.2%9) & AHEE YEMIIH 271 104
Mz 7] 1048 T F 20709 WA #2
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4 22131 Fol 4938 AYo) AHglol Table 49 &€ %A= A14ata ok, oA T BRelx
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B 70 F 24670l Mg A e AAss die @49 d¥a JHE 7ksieiol 3 A
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W Eahdell A ad 25131 89 A8%5o  Neck and Lung Scan(ImCi A}
BAE HE AIQIE Fol~9 PAE iyl 3 body scan(5~10mCi ARS)S AAISkaL 1 Ay} 2
S A 0] B, WAWATE Semoldel A A S0 whEbd Y REE Bt BR IAM 8
el s, A 2, AR e gupd AB Ao EF AFESE A IS 9] ab-
o], oZAFAG 504 o] oAb 404 ol WA lation AlAk FTh I olRE TREE Atk (D A
5% AAsa 9lon, Lahey clinic®] 9%, AMES  ote] gjREol §RAM oA 20~45% Lo

T
=

4o o2
e
oX

o 7
o

categorization(Age, Metastasis, Tumor Extent and M4l (multifocality) & RYOE, &% A
Size 71)el 93 high risk group ¥ W, ¥4#o =om @ A #2294 Thyroglobulin(Tg) &

il

By, o APl A 2w dodd Ag Ao A Bulgo gy o 4 ZARe] glo] Tumor
Sem oVl A9-d o $&3 dhAbd 2=-131 NBE marker?) Tgd specificity® W50 2283 744
Algatal ek GA] ml=e] Qstole FRitis wdel A o] dx, @ WA SE=-San HA] Kf 7] 4
A& A Baelol Stage 2014 WiBE, & ARAolMY Ra- AR Qste] ARl 2 Aol
ot dAdol: glol S% 277 1.56~4. ] Zxdel A g &

dem oVFolAY Eim A ¥E FEL AEHS 1 Thyroglobulin(Tg)& 44 &3} e EH|= e
R OsAA g o B dad Hoh g W 58 glycoprotein® 2A w8t =2 7AYol A ]
AAge) 7oy A vk 2o g PUVE ARE "ok 8 PR follicular component”F $13F medul-
o) 7399} FAs. = Ade)] RAGe) @ F%] A lary B3 anaplastic $elAE Tg BH71 ¢loH™. o2
7ol 4.5cm oY wl, @ FWo] T AAE At & A Ralehe) o FAFAM] tumor marker®
e W, @ v 24 W, @ F9 279 Ay A 23 Tel &, #F dolw FAN high levelS B
Al ® 4AAN} e W Ho WA 2=-131 AR on, I5A Ho|AlE low levelS Belthu gV
S AAstar gtk =g Ao gakd 239 A 5} o] Eabxele]l MOl Hirthle cell carcinoma?) 7
e R APES 710 AYET(low risk group),  §F TgE £HI5 lodined AXE7}F FHAI7IA %3}
798+ (intermediate risk group) ¥ YT 2E WA 9S-131 X 8A] @) Hojdda §y,

=

high risk group)2.2 #-8l71% g}, H=o] A9 Medullary thyroid carcinoma(MTC) AXE %A
WA 40M LLkolH (o] A9 504 b)) 5494 iodined ¥F FEEE A 8=-131 XEo| £

okl M= 27k Sahn) 2] Aol 30%, AF 7} gl Aol

FEo] 20%01 Est APLFo] APREe Th%EkaL B WAl @ =-131 X 59 AU g5z 94l
St itk R ETE ERF 404 LikolH (el 4 3 T wolth dAlrbs dEEe] #xd W b
S 50A LIb) osAbMetel A9E st glon A 2E-131 A ES i e/l geld AT Ygilo] H
Z7] ALES 40%, AP 32%009 AdFe Ay A oj2H o Ry obdsrtar SRR AAFE] Aol



& (abnormality)e] ¢lew
A Ra—mI Scan Aol mlhary pulmonary uptakeZ
2 v 5ol poor result’} dAEHE #ES 7H) o
Halaol A2 o)) dupd e ffe] Ade 248 A

o] RS vy W, th) Z(H) T X () dol iy, &)
Ra-"'T scan(5mCi) %%, 72X17F A3} Fol| 0.5%0]5}<]
Wi uptakeS Y W Bot},

WA 2 -1319] 2% ablation dosage: Var-
ma 570 ¢k BF 50~100mCig AHetA T, 7
A bedoﬂ =ohel Wao A= ARFOR 100~
149mCiZ o}"iﬂr. T3 A4 H9E NEFe
2 150~ 199mCl aAtk. Devita 572 2]
frfpgel A Ra-"1, 1mC17]' 0.67Radell sfd=lm, A
& MRl A o] BALA 8882 200Radol 22, A
of ehdEHA FAE 4 & 18] RaT & &Fe o
300mCiZAA @ 71t ok, E§ Devita 50
AR Aol FAX EFE single dosage T
double dosage %S 150mCiZ ¥E3z ot
Maheshwari £7¢} ®io] oatd A4 bed 2 7
Fzxad ZgkE Ao HiT ablation dosage: 125.
3mCi(50~200mCi)ol e d7 o] A= 150~
200mCig AHgalsltt. AAbEe] 7= dAZelE &
ofe] A9 A gHo] 13 30mCig AME3IAT. AxE
o] A$= ablation dosage™ 30~60mCidE0]g 3,

obAAAE LIT e & 80mCis AHgstar ¢ith wet
AAA 7 bed B A dabdd] I3 4
of A9+ 23 ABnFEORM 90~120mCiE AFESHA
on dAHolE Rl FA M= 23] Fojgo] 120~
150mCiol et ARFE2) 4%, A7 o)7) Bkl
= iR o Be S AL 9FoR 9]
o} Mzpgo] AMEEEE WA 221319 X F ol
A o57)He ARFHT v AL olfE 27
10:47H1975~1984) A =73t 5, $xbe] Aejof ubet
A QP& Azt okt KT Eke] 2o gl] o
oz Azhgd

HAR o= A8 AJZ A &0 @ A
T2 g 2k (1) FeF 3 A4S A 7

1 o]

SAskE0] LR Qe @ o 4~657F FA5ka o

s 9Fo]AF 228 o] AL

25N AB0HU /ml o),
44 TegZ A 9&olct (2) Ra-
B therapy A&, 5mCi Whole body scan Hi=
1mCi Neck and lung scang #Erh (3) WA &
= AT Fo% (13] Fojgo] 30mCi o= FhEA]
Ao ShdgA A Eio] A YAAAF ), 5
oF 200cc A ke & A2 F(mouth washing)
A7A gt )AL “Er = 9 °L°ﬂ HEY FE Qe
residual Ra-"'1& %
gl A 8] 9 ?:LO]‘:‘r (4)

o2 HoRHE SN Bl Thel AP %3
£ 59 5 ot (5) PEI AT AT HAE AL
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