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Results of Radioiodine Therapy in 47 Patients with Distant
Metastases of Differentiated Thyroid Carcinoma

Shinichi Miyvamoto, Kanji Kasagi, Keigo Endo, Yasuhiro Iida, Akinari Hidaka,
Hiroto Hatabu and Junji Konishi
Department of Radiology and Nuclear Medicine, Faculty of Medicine, Kyoto University

Research Code No. : 750.1
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In the last ten years, 47 patients with distant metastases of differentiated thyroid carcinoma have
been treated with '¥'I following total thyroidectomy. Post-therapy whole body ¥ scans revealed
detectable uptake in the metastatic lesions in 23 (62%) of 37 patients with lung metastases, 10 (67%) of
15 patients with bone metastases five (71%) of seven patients with mediastinal metastases, and neither
of two patients with brain metastases. The concentration of ! in the metastases was significantly
correlated with serum T3 and T4 concentrations, and inversely correlated with serum TSH
concentrations. Most of the patients with a strong positive scan were euthyroid, suggesting that
thyroid hormones produced by the tumor compensated for hypothyroidism following total thy-
roidectomy. There was no significant relationship between serum thyroglobulin concentration during
T4 replacement therapy and 13! uptake or the efficacy of therapy. Twenty patients with lung (54%),
five with bone (33%), two with mediastinal (29%), and none with brain metastases showed tumor
regression after treatment. Significantly increased *! uptake in lung metastases, better therapeutic
results and better prognosis were deronstrated in young patients. In conclusion, age, I whole body
scanning and serum thyroid hormone concentrations are considered to be useful in predicting the
efficacy of *!] treatment for distant metastases, especially in the lung.
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1989EDI0EMIZIIC L B 74 Y b — F i
T IIEGID 5 BT X 4R, CT, " Te-MDP(me-
thylene diphosphonate) iz X 5 &> v 52 5 A,
W00T), B L X BEE v F 75 ATH{LR
R O RBES 2 S h, PR SR
Fite (0D A, ¥ 3o B EiEEs
DicHED THEFRIEX OB S hizBE 17
B, FHATE R R E Lz, HBHT ) v HER
e ERFTOBRD 2% K Uic BE IR 5B}
L7z,

FRBIEOZM T It RER LS b Fi
BRI XIBT7AY F—FBENHFEEAT VS
HEdRRBELHEEE Ic2 - FEIRYT, 8
15 BECT AR X2, BERER 4%, ~a
EVERBEEEZT TS L 0RBEL » Allic
2 — FHBRZBA%A L, thyroxine (T4) DR %%
T\ %8E 1% triiodothyronine (T3) WZEFE L,
THIETA Y P —FHEEO 256 3BMENC T3
ORRELFIELEY, RO R £ v it
PHEE LI EEZ BRAHT bbb NIR
DOERNZMF T3, T4, TSH IEE#HIE L1, B
IR A2 v HIP RS T TSH 2 FE0E(E & e -
TV AT IRROR 1 2 A UR iy 1
RZ w7 EELEIE L,

T3 &4 +Ay +#td T3RIA F o r I (F%
E, 90~170ng/dD%, TAXE 15474V + —
THoRAy 2 T4 RIAF» + (E¥ME, 5~11
pg/dl) %, TSH L ~% 2 b # @ RIAGNOST
hTSH # » + (E#E0.3~3.94U/ml) %, +4
R a7 VIEERA A h Ao RIA
* v b (Eiken, E¥{#E30ng/ml L) 2 BTl
FELz, ¥v 527 % a3 SEARLE # o & ki B
& (PHO/CON) THHE X O'&HE X Y 2cm 18T
MEETB G AZ MG LIz, 74V + —THBESK
T %2.5~5.5GBq AR & @7-# 1 BHEIRAS
AbE 28, ERAYBE L., BRI — F4IR
R L, T4 X 5L R BB L, 3] ok
WMEHEXS0, WIR2 256 3BM%C v 77
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DEEGEEED Y (H) (Fig. Ib) 2 LT3 AnH
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Fig. 1 Representative **'] scintiscan images of
lung metastases; a) weakly positive scan (+),
and b) strongly positive scan (++). The latter
image was obtained from the case presented in
Fig. 4.
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(1) t£50, Fip, MG, @HBBANDH

ATEIR B 18 (38%), k2961 (62%)
THotc, FEHITFEHL9.1+20. 85 TS 785,
BRI T H o fo. MET © 38 Fa B 121861
(38%), FLEEMRREX2961 (62%) THhotc, EB
AR Bh37H, B 156, MR T, B2 FlThH -
7z(Table 1a). fifi & B DA OHI106, If & GEfRIE
361, 1§ &R LT, B, B, BREBRREC
EHE LICRERIA 1 D - 7e,

G, AARE R CEBEAS5 (Table 1b)
X, BUMCTHRAFHEBEZIZDLhih o7,
YRR & AT - oBRY R o &, TERaRER
58.1+14.0%%, FLEAME348.7+18. 0% TR
BHELOEHETH - 1o, mEECEEEXRED
bl hote, BBHANICILMER 1350.6+
18.6%%, B 5 154.3+11. 85, fElRin s 1362.3+
8.45%, MMEEEE 2 f12650% & 6T TH - 7= (Table
1c). ffi, B, HEROIEICE#HIE < b EHA A %
Sh, SR & HREEOMICIIAEEELRD L
htc (p<0.02), Wi & EBIMAL & DBIfR
R L, EREBESAERECHETERRS
S MEE L BTz (Table 1d).,

(2) PR BEBEN ] SHE CGEBE, &
B, BB, B U ORR

EBE ATHP - ThroEBE ] 0ER
MR L RIEFILIF (64%) Thote, &
BAN] £ A R % Table la ir7,
ftisE# T1362%(23/37), BB TIL67%(10/15)
B EBEARD LR, RS L FEB L &6
Liclofc 14 (B (H), B (=) ZEREM
AL ~DEFE L L T\, FEBHRICET
ZEBECRIFAFHEFBEEIRD AL
7o,

PR EBMAL A 0] EFE RS LHE TR
BHEETEDLRIeh -7 (Table 1b),

SEW . FEEE TIX40R L E D REBI052% (14/
27) DERE (+), () THolcoittk~T, 40
LT CRERE (—) 10602 14 (10%)
BEY, HUBERIERELEL, RIHFED
CAEENRD LR (p<0.05) (Table 1c), #

(54)

Table 1 '™ uptake by metastases in relation to
(a) metastatic sites, (b) sex, (c) age at the time
of the first I treatment, and (d) histological
subtype at operation. Patients under 40 years of
age or with follicular carcinoma showed
significantly increased uptake of ™'l in lung (p<
0.05)(¥"). or bone (p<0.05)(¥?) metastases,
respectively.

a) Metastatic. site

uptake - + + Total
Lung 4 12 11 37
Bone 5 5 5 15
Mediastinum 2 5 0 7
Brain 2 0 0 2
Total 23 22 16 61
b) Sex
Lung Bone
uptake - + 4+ Total — + + Total
Male 6 5 3 14 2 2 2 6
Female 8 7 8 23 3 3 3 9
Total 14 12 11 37 5 ] 5 15
Mediastinum Brain
uptake - 4+ # Total — + -+ Total
Male 1 3 0 4 2 0 0 2
Female 1 2 0 3 0 0 0 0
Total 2 5 0 7 2 0 0 2
c) Age
Lung Bone
uptake - 4+ H# Total — + +H Total
under 40 1 5 4 10 1 1 0 2
over 40 13 7 7 27 4 4 5 13
Total 14 12 11 37 5 5 5 15
*I
Mediastinum Brain
uptak'e; — 4+ 4 Total — + + Total
under 40 0 0 0 0 0 0 0 0
over 40 2 5 0 7 2 1] 0 2
Total 2 5 0 7 2 0 0 2
d ) Histology
Lung Bone
uptake — 4+ 4+ Total — + + Total
Papillary 9 6 6 21 4 1 1 6
Follicular 5 6 5 16 1 4 4 9
Total 4 12 11 37 5 5 5 15
ﬁz
Mediastinum Brain
uptake - + # Total — + + Total
Papillary 3 2 ] 5 1 0 0 1
Follicular 1] 2 0 2 1 0 0 1
Total 5 2 0 7 2 0 0 2

AARENSE #H51E 75
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Table 2 Relationship between 1 uptake by
metastases and sex in patient with two his-
tological subtypes of thyroid carcinoma. The
incidence of detectable '*'I uptake by lung
metastases from follicular carcinoma was
significantly higher in female than in male (p<
0.05) (%)

Papillary
Lung Bone
uptake - + H# Total — + 4+ Total
Male 2 3 2 7 1 0 1 2
Female 7T 3 4 14 3 1 0 4
Total 9 6 6 21 4 il 1 6
Follicular
Lung Bone
uptake - + -+ Total — + 4 Total
Male 4 2 1 7 1 2 1 4
Female 1 4 4 9 0 2 3 5
Total 5 6 5 16 1 4 4 9

skﬂ

Table 3 Age of patients with lung metastases
from papillary or follicular carcinoma who had
negative (—), weakly positive (+), and strong-
ly positive (++) scans. In papillary carcinoma,
(=) vs. (+) 1 p<0.01, (=) vs. (+) : p<0.01,
(=) vs. (+)(+H)  p<0.001. In follicular car-
cinoma, (=) vs, (+) 1 p<0.02, (—) vs. () :
p<0.05, (=) vs. (+)(H) : p<0.001

Papillary
Age
Lung uptake n
Mean:+SD
= 60.0+10.2 9
+ 33.2+17.3
+H 35.5+17.8
+, H 34.3+17.6 12
Total 45.3+19.6 21
Follicular
Age
Lung uptake n
Mean4-SD
= 69.6+ 6.2 5
+ 50.3+14.5
+H 54.04+13.7 5
+, + 52.0+14.3 11
Total 57.5+14.8 16

R 34T A25A
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MENOFRE RS & (=) Bi1363.4+10.15%
(n=14), (+) PH41.8+18. 1% (n=12), (+)
F1243.9+18.588(n=11), (+), (H)B1242.8+
18.3% (n=23) THhot:, (=) BE (+) &,
(D) BE (), () BLoMREEENRD
bht (FhFh p<0.01, p<0.001), LAl
BOBERBICE LTI, Fih L EWE L oi—
EORFRILRE o e,

MBI | PR & 3 L 22374018 HalR e & 9,
BRIE L CTEBEECAEROEZIRD O h -
o, L Liahns, BERCIERRRE 9 fidks
=) @14, (1), ) x84, FIEKEG
Bl (=) x4, (+), ) E24lThHb, &
Rl 2 FLEE R\ e~ TR RS ~ 0121 S A
FRECEHVEMELE S hic (p<0.05) (Table
1d).

(3) HHBEC BT 2 ERMEBEO] £HE
R, FEEDRIR

WICtE« OEBIBIC 1T 51 £/ & 1 5,
Fid L OBIfRY, EEEICHE L, RikE
T, THELRBHICHARCHERHE~ 0] EKE
PEBCECEESESh: (BHER () 4,
(), () 3 ZH&ER (—) 1, (+), ()
8, p<0.05) (Table 2). “F#HicBI L Trkighaig
B, ALERECTh L ECEBEBEROB VW EA
D3RW btz (Table 3), ffi#E® T3, FLIERE
T LRGP O FH4EE(34.3+17.68%) (n=
12) GJERBEC ST A £B/EESI kT 5
Zh (52.0+14.38) (n=11) ICH~RTELE
Motc (p<0.02),

(4) PEBADS > F 75 LOEHEE & T3,
T4, TSH, M1 0sn7 ) v iBENRE

FHEEB AT DT, 1 MHIRE RO BRI &
nx v (T3, T4), TSHIRE, WFMEFHO 1
vZe 7Y VREL v F IS AOERKE D
WTHE L (Fig. 2),

TIRE | (=) B328.0+17.5ng/ml (n=14),
(+) #1344.14+20.3ng/ml (n=11), (+) B
115.34+39.3ng/ml (n=11) TH - 1=, ¥tz (+),
(H) BETILRT9.7447 4ng/ml (n=22) T - 7=,
(=) BILPUEME, (+) BE 1 HIRER X i



814 LB BRI " TG 5

xR LTch, OB 2HEkEfto 9 FIILIE
Y RLE, Dok scy v s 5 anik
BENM DI LT TIREREL 5
EEBARbRI, HEFERCE (-) e (+)
B, (+) BE (O B () BE (D B %
fo (=) BEE (+), () HoOMIcERENRD
bhtc (FhFh p<0.05 p<0.001, p<0.001,
p<0.00D). ffid ZICinE & @B ic2561Tik (=)
B1328.2+17.6ng/ml (n=10), (+) BEi240.6+
15.7ng/ml (n="7), (H) #1107.3+42.4ng/ml
M=6)Thot. Fic(+), HOFRTL.4+45.5
ng/ml (n=13) TH-7. ((+) vs. (), p<
0.01; (—)vs. (4, p<0.001; (=) vs. (+),
(+), p<0.01)

T4REE | (—)BEE1.0+1.1g/dl(n=13), (+)
1.7+ 1.4ug/dl(n=11), (H)#4.6+:1.7ug/dl
(n=11), (+), () BE23.2+2.1xg/dl(n=22)
Thote., TIRE &R OEFEEL A < e
B Lo T TAREbRMEE 2, (+) B
(H) B, (=) Be () B (=) BE (b)),

(H) BrLoMeEEERBD ORI (Fap<
0.001). FfifieD s IREEE & 8D IEFI TR (=)
B¥1.1+1.2ug/dl(n=10), (+)F1.6+1.0pg/dl
(n=7), (+H)F4.4+2.1pg/dl(n=6), (+2, ()
#2.942.2ug/dl(n=13) TH - fo ((+) vs.(4D),
p<0.02: (—)vs. (4D, p<0.01; (=)vs.(+),
(+), p<0.05),

TSH & : (—) B3100.6455.64U/ml (n=:
14), (+)B13103.8+70.54U/ml(n=12), (+H)
#0230.1+29.84U/ml (n=11) T, (+), ()
BE1268.5+66.14U/ml (n=23) THoiz. ()
sk s TSH BEW (—) BRIV (+) B
BIBEFNRIVOEBEOERMBERZRLLE (Thih
p<0.0D), Mo ZERBER & 7 7o i F T ik
(—)3¥89.9+47.4uU/ml(n=10), (+)¥106.3+
7784 U/ml(n=8), (-H)#¥28.1£16.4uU/ml(n=
6) Thoto ((4) vs. (), p<0.02; (—) vs.
(+), p<0.02).

HA e a7 (=) Fi145.1+126.1ng/
ml(n=5), (+)#H1213.0+345.5ng/ml (n=6),

5 Ta TSH Thyroglobulin
. P<0.00 <0. NS
A0 BN BN
Penos] [rengel NS |[r<ooei]| NS|[rete NS|| NS
(ng/m2) o (ng/d2) (nU/mg) (ng/mi)
160- o 107 300+ . 2000+
3
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Fig. 2 Relationship between concentration of '*'I in lung metastases and serum
T3, T4, TSH or thyroglobulin levels. (@) : lung metastases coexistent with
other distant metastases. (O): lung metastases alone. The horizontal bar
shows the mean of the values for all patients (@ & C)

(56)
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Table 4 Results of '*'] treatment in relation to
(a) ™I uptake by metastases, (b) sex, (¢) his-
tology and (d) age. There was a significant corre-
lation between concentrations of "'I and thera-
peutic results in cases of lung metastases (p<
0.001) (&),

a) uptake
Lung Bone
|mproved improved Total 1m|;1r?3tved improved Total
- 13 1 14 5 0 5
+ 3 9 12 2 2 5
+ 1 10 11 3 3 5
Taotal 17 20 37 10 5 15
*4
Mediastinum Brain
lmplr?.\tve d improved Total . 1mprov ed improved Total
= 2 0 2 2 0 2
+ 3 2 5 0 0 0
+ 0 0 0 0 0 0
Taotal 5 2 7 2 0 2
b) Sex
Lung Bone
im:rool\r ed improved Total im]:rulrl:)tv ed improved Total
Male 5 9 14 4 2 6
Female 12 11 23 6 3 9
Total 17 20 37 10 5 15
Mediastinum Brain
1mpr?)ve d improved Total mproved improved Total
Male 3 1 4 2 0 2
Female 2 1 3 0 0 0
Total 5 2 7 2 0 2
¢ ) Histology
Lupg Bone
1mpr0ved improved Total jmpmved improved Total
Papillary 10 11 21 5 1 6
Follicular 7 9 16 5 4 9
Total 17 20 37 10 5 15
Mediastinum Brain
1m|;|r%ved improved Total lmproved improved Total
Papillary 3 2 5 1 0 1
Follicular 2 0 2 1 0 1
Total 5 2 7 2 0 2
d) Age
Lung Bone
1m|;1r(t)1 veq improved Total impr'lr‘gved improved Total
under 40 2 8 10 1 1 2
over 40 15 12 27 9 4 13
Total 17 20 37 10 5 15
Mediastinum Brain
im[?mtved improved Total 1n1proved improved Total
under 40 0 0 0 0 0 0
aver 40 5 2 7 2 0 2
Total 5 2 7 2 0 2

SFRE 34 7 A25H
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(+) #12491.6+556.2ng/ml (n=5) TH - I,
&4 OFORICIEEZLTZTD Liich - o,
ERENBT Ly M v r 7 ) ERE I8
T A AR L.

(5) £HERGPRRESOLE

BREBICERLRBDIREFCHEST (b
P % thyroid bed) WEFEDOH-7cd D 8o
T3, T4, TSHRE Xz hZ133.1£22. 1Ing/dl,
1.5+1.5ug/dl, 88.8+48.6xU/ml TH 7z, 3
TORREBIC b FRbERO V6 flo T3,
T4, TSH $efE1328.2415.4ng/dl, 1.3:+1.0ug/
dl, 109.6+71.54U/ml TH - 7z, %« OHEIEE
TR TR N B E Y R S e o 7.

(6) >»F7 7 nmERE, H3, HEIRUV
IS & AR OBE

BRI & D RS b i b 01kl
3TEIH20% (54%), BEZ15HIH 5 F (33%),
MEFREERE T B 261 (29%) TH-7ch, INEER
2P TRBERHREIL LR T, 26T L,

YV F ST AOREE V] ORRE LB
B L oBE%E% Table 4a ioxd. MiERE A5 5
370, EEPHREYBDIEAGER (—) Bl
B 161 (7 %), E£/ (+)BE1260% 9 41 (75%),
8 (0 BLHFI06 91%) THH, E£FE
) 5\~ E‘Wﬂ BEBWERSGREI L hoie (p<
0.001), EFERISHETILER (-) BS54 (33%)
ctéﬁl?“i&?ﬁb%%mab@‘ £E (+) B0 56k
IO (H) o5 plhEEGREYRD I DIXER
36l (60%) BsLvr24l (40%) ThHbh, £
WU & IR R ORI LM AN A B 7o B R
EEER TP (BN NS

A D EESRISAERE R THB LM TE
FEXZED LRI -7 (Table 4b),

AT pERERE o LR I TR
BHRBIHS EE R R LI AR AR B2
b bhich otz (Table 4¢),

Fil L R CEHEEE IR M A AR
RLICH, yMECHEFEEZERRD bRt ot
(Table 4d). L &L 7eds & MGG ZHNc H~
THBIEETH -7 (61.6+12.9% (n=17) vs.
41.2+17.6 (n=20), (p<0.001)),
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Table 5 Results of ! treatment in male and female patients who had lung or bone
metastases from two histological subtypes of thyroid carcinoma

Papillary
Lung Bone
not improved  improved Total not improved  improved Total
Male 2 5 7 1 1 2
Female 8 6 14 4 0 4
Total 10 11 21 5 1 6
Follicular
Lung Bone
not improved  improved Total not improved  improved Total
Male 3 4 7 3 L i
Female 4 5 9 2 3 5
Total 7 9 16 5 4 9

(7) BHEBRCBT2EFDR &, £EFE,
R UER & D%

MR BESRER LD TR B NT, A
ERECHETE, FcERBETEETFIV

£WE S X Ol | FLERE R T b UERR
BRI T H 1 OHEFE DM EF I X O AEE
i EEZHRIDE A DD BT,
(8) FMEEBOREHRE T3, T4, TSH, 1R

fEm%a= L1 (Table 5).

Ts
IP({I.DDII
(ng/mg) . (ng/de)
160+ o 10+
]
3
o
8
[ ]
80' ™ — 5-
8
a L
8 o
°
K §
L o

e
Not Improved
improved

[ ]
— 1B e

T4
[P<0.01]

7)) RENRER

TSH Thyroglobulin
] ]
(nU/me) (ng/m@)
300 2000+
* o
o "
150- 10004 o
[ ]
[ ]
L ]
&L oo
e o
?) E ‘3“'%r
L - __ﬁp__,

Not  Improved

improved

T
Not  Improved
improved

Not Improved
improved

Fig. 3 Relationship between results of '*'I treatment for lung metastases and
serum T3, T4, TSH or thyroglobulin concentrations. (@) : lung metastases
coexistent with other distant metastases. (O) : lung metastases alone. Horizon-
tal bar shows the mean of the values for patients with lung metastases alone.

(58)
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iz > ZoRBRERTE & e e LI fEANIC BT, &
BHREDORD b AT d - o fEFl © T E i
30.1£16.2ng/ml(n=12), BELHREOED bhi:
FEGIT O T3WEEXT77.1+47.5ng/ml (n=11) T
» ot TARBEE L EZOIE1.1+1. 1pg/dl(n=11)
T, BHE#HNE3.1+2.2ug/dl (n=12) TH -1,
i TSH ¥ E X % h % h85.7+44.84U/ml
(n=12), 74.1+76.64U/ml (n=12) "¢, ¥4 =
7m 7 ) vgEIL353.3+371. Ing/ml (n=4),
310.2+494.8ng/ml (n=8)TH - 7. HXIHII 34
BPNEANT T3, TARERABCSERLTR LI,
(FhFh p<0.001, p<0.01), fliEEBHICiioE
fREB L A0t LICEALZEDTH L LIRS
feni T fe, Tiedob TIRE IR 1232.2+
19.4ng/ml (n=17), 4 Zh#1(%84.1+49.2ng/ml
(n=19) T, T4EWE X F 1L F hl.3+1.4ug/dl
(n=15), 3.2+2.1ug/d1(n=20), TSH EEx %
nF h97.04£52.24U/ml (n=17), 66.8+70.0
xU/ml (n=20), ¥4 v w7 ) vEEIrLE
h282.4+327.9ng/ml (n=6), 276.7+452.0ng/
ml (n=10) TH -7 (Fig. 3).

(9) AFEH & IETH

747 b= 7HEBERERIAHEA LRKRAICHE
L7z &I S IERILIER O 6 flT, £0
S5H B4, X2, JERREEE3F,
R 3FITH o e, ZOREFIEFITERNE

(+) T4 6l X #EE L fine nodular type O i

F‘-—

-—-—-‘ 5

BEBHITH -,
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20X > v F 75 ATDL
EBEPHE LE,

105 H O b 6 #1 (B2, i 4) 2=
Lz, BECRERERGEEEEEIZ X B A4 B S

BRUCHBT 2 LBEMETH - 7o, ABE
o 0 [0~

ﬂ' T
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>
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o
=
o
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0- g s L
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E A z i
=] = |24, 00092
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a
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Fig. 4 (A) Clinical data in a 3l-year-old female
with lung metastases, who showed a marked
improvement in response to '*'I treatment. The
scintigram revealed an intense accumulation (+)
of "' in the metastases (see Fig. 1b).
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Fig. 4(B) CT of her chest before (a) and after (b) '*'I treatment. Marked
decrease in number and substantial shrinkage in size of the metastatic lesions
in the lung in response to the therapy were demonstrated.
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