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Recent Progress in Radionuclide Therapy

Kanji Kasagi, Masahiro Iwata, Takashi Misaki,
Junji Konishi and Harumi Sakahara

Therapeutic use of radionuclides includes '*'I for thyroid
cancer and hyperthyroid Graves' disease, %SrCy; for meta-
static bone tumors, *'I-MIBG for malignant pheochromocy-
toma and neuroblastoma, and radioimmunotherapies. *'I'is
concentrated in 60-70% of metastases from differentiated
thyroid cancer following total thyroidectomy. Radioiodine
uptake in metastatic lesions is greater in younger patients
than in older ones. Hypothyroidism is often mild or even
absent in patients with a large amount of tumor tissue, indi-
cating that thyroid hormones produced by highly differen-
tiated tumors compensate partially or even completely for
hypothyroidism following total thyroidectomy. Adequate
uptake of *'T has been reported to be associated with sig-
nificant reduction in the size and number of metastases, and
with lower recurrence and higher survival rates. Other fa-
vorable factors for longer survival are younger age, well-
differentiated histological type, small disease extent, and early
discovery of metastases. 5ﬁjler patients with extensive me-
tastases and/or bulky tumor masses in the bone have a poor
prognosis. Therefore, it is important to discover metastases
as early as possible, when patients are still young. Long-term
follow-up with periodic thyroglobulin measurements and im-
aging studies is strongly recommended.

In Japan, '*'I treatment for Graves’ disease is performed
only in selected patients in whom antithyroid drugs cannot
be used because of side effects or not effective, considerin
the high prevalence of permanent hypothyroidism. *SrCl;
is useful For reducing pain due to bone metastases of malig-
nant tumors. ""I--Mlg(g therapy is effective for improvement
of QOL in some patients with metastatic malignant pheo-
chromocytoma. Radioimmuno-therapy using anti-CD20 has
been used successfully in clinical application in patients with
malignant B cell lymphoma.
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BRI X B E LTI, 1)BNC & B L R
KBS OWGHE, 2) s & A58 P0G, 3)9 MIBG
(metaiodobenzylguanidine) 1= & 2 A8 ool e i <> g 2
MR DG, 4)%Sr(CL) I & 2 Fn w2 5)RI
BERRPURIC & 2 BV O EX5H 5.

AT, TOIBLo L LBAIITORTWABLIZE
B HRIRFE OB IS, TS ORBEOMIE, £
B, BHEERGE LIC o &R B,

I WS &L 2 RIRIRED AR

LRI AR V€ “triiodothyronine (T3) 3 X OF thyroxine (T4)
1344 15 a7 ~(thyroglobulin; Tg) &\ ) R-FEHHED
KT, a— FEEELTHEESINS.

FFCLRAR AR |2 1 FLEEHS & MR R S B bl oA,
Ko Absa, SRR, ERBMERREEL L. 2095
ALREIZ95% L EE b B, 43 LTI BRI (3 1E 5 ER AR
Ml & [FBRCTSHE B AT 5. 403 — FERGE
(FHE S DLFGN D OB 5 IEF FIRIRIZICHET 5 < 5 Wil
WHDFEFTEFETTHAH. —FHRMEREIE T — FIERGE
RTSHEZRAEE SR, SOEH 13— FEIEL AT
B L0 R LE IR 8 H) 2y A E
&, 606 KeVDLHIT X 1 i % BRI E ¢ Z 0PI #Rk
FHEFPCIE AT TEB Y, BRICHADEE > TH b,
FTTIZSOELL E 2R L Twb,

1. BEOER

AL BRI | — A BT D, LAdso
THBHEREEIC X ARREL ORI R ) v/ SEighiE & LA E R
BRETH D, EEOMMITILENEL, BEOTFERLIR
- (10472, LA T80—90%, M4 T45—80%) T
H BN, HEEEOD 5 EECHEONBNEE AR
Th o A IR IR R T b 5.

2. BEETD D&M, %k & B

EFHREAEE LTS L, 5 LRI EA LD
L) EINAEDRCIEFEIZER L, FolOEET~DE
B3 L (o ns. Lizdto TR IR SR
WEATD LEDSH L, & HICTSHEAEMRHTSHIZ & Y iFH:
e s EHRBEO 3 — FEIGEFS T L20T, TOEH
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TIFFLC, WGHREOMPTSHIEE # LA 3B AE
BOICHUARIRBSRE IR TIREBIC S5, T2bb, 1hHE S AR
HTACH OB OTAEH A S B OBATIRANZ E W 2R,
S B3 AMENITIRAN G k3 5. 33— FHIBRY
3BEMHIA 54T . 4-7GBqDP 1 Z MRS+, 3 HIEERSR
FICABRES 5. BEFIZ364 KeVO y fICE V&Y~
F7 7 LMERVERL, HIRIRASIVE » HiFCHE 2 H 0BG
L, BRI — Nl % %k 5.
3. JAFERE

19804E 2 5 199 14F F T UAIRBEAIEER TR 2 5%
VI 7R BI4T B I D\ THHRIRR R E AT 5. BB HA
DBIERE % back ground activity & Ll L T (=) (+) & (++)
D3 DI L (Fig. 1), MUERICRIZFTHA OETO%
W EAT o7, PIMEREE & B X OSHERE & oI IZIIC
BEORRIERO NG o7, RICEHEDOGEERTA
5 &, 33— FEIGEOHRIZHEY, HOBEORENS
20, 40T DB IR % R L7z (Fig. 2). KkiZ
BINGHERTOMAFT3, T4, TSHIREE & ORMRERE L7 L
ZA, T3, TARED® S, TSHIREA R T SIEBEA~D
BISERATE Y &V ) BT ES 7z (Fig. 3). F 728012 (++)
FEOPIZHURIR &R AT IC 0 225 59, TSHIEEEATE
WHELRTREFLGFEAELZVY, Zok S ITHEMEsh
PoEE R IR AT T2 B AL DA% & FHUIRIR R V£
YL, HURIRE AR %o FARIR RS T RE & B3
BUDEEZ LN B LR AR CEET S
&, FIRREFRIVE X DEANE 1242 Y, BFEDhyper-
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Fig. 1
tative '3l scinti-
grams’ of lung met-
astases. Left(+),
weakly positive 20 |-
scan; right (++),
strangly positive
scan. The patient
with strongly posi-
tive scan had '¥'|-
U t k positive lymph-
( 8 noda metastasis in
-' p ake +.I) the right supra- - i
clavicular region.
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Fig. 2 Relation-
ship between
. . J concentration of
0 1] in the lung
metastases and
patient age.

thyroidism% #3 Z & & & 5 (Fig. 4)¥. PHEREGEOTRVE
BIDFF 53 5 e B O ATRDO N, £ZDES
LREBITIXERRIC & BIFHOMI/MI & b B R EEGE I
TREATE D EIE & o7z FHABUI BT B KX L F
RL72 1 4% Fig. 5 2R

BRAE B0 < PIAER L, — BRI B SR N S
T ORI RMIE L Z R Z LIICE 5720 § 2 56
HdHH—F, EMHEEEE L Th4e ELL s
ST A0S, VRGO ERAREZ RS 25/
ToHHb, FITIBOEMDS19974E F TIZHURMBLES:
TR & S 7R IR S9BIIZ DT, WIlnliaHE 5
EBRDBZEDTHERIZL 25, TeilFEH320ng/mILl L
DOEEHSOng/mIELTFOREL Y, OB &4 2 B -
MR DAL RO LBEL WV HEIFETERNE -7, L
PLEZOTHE T EME L OBICITAERBERIEEAD S
N7 h o7z (Table 1). DHETIEHEYEE LT, HRER
ST EAT O BHEEAML L, L7eAto TR O R %2
Tl 21T o TV BEFIZL LAL ARV, Zo k) ik
DU CITERIR 2 MERXAERE X 1 Bz hs s o ss | &
NBEWEENDHIZLTH, GBI L TERERINER
BIEEDDH Y, FEFFEBEIIVIDER LI b
FEC L7EFI ORI E DR RAE» - 72 L Bbh b
HEATPDZEE F N Tz, Z 2 CHIEEHREE O TSHIPH]
DTl % 50 ng/mIL T, 50-320ng/ml, 320ng/mlLk ki
ST, PIOEME L BZOTFHRERIETH, Teg>
320ng/ml DFEAEEEIZ BV TR F 721355 MR D FE L5

HAMEREGE 9560 % 4513 %
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Fig. 3 Felationship between concentration
of *'lin lung metastases and serum T3, T4, .
TSH, and thyroglobulin levels. (O): Lung
metastases coexistent with other distant
metastases; (@): lung metastases alone. The
dotted line indicates the lowest detectable
level. (#, = ): These two patients had massive
bone metastases. Because of preferential
uptake of *'l in the bone lesions, uptake in
the lung was rather limited.

Patients with intense uptake in metastases
show high T3, T4, and thyroglobulin levels
and low TSH levels.

¥

Fig. 4 Anterior view of 'l whole-body scan
in three thyrotoxic patients with multiple me-
tastases. SB: skull base; RT: residual thyroid;
TS: thoracic spine; SR: sacrum; HF: femoral
head; L: lung; I: ileum; F: femur. In the first
two patients (left and middle), thyrotoxicosis
can be explained by overproduction of thy-
roid hormones by a large amount of function-
ing metastases. The third patient(right) de-
veloped thyrotoxicosis several months after
the second ™'l treatment, and this was as-
sociated with a concurrent increase in TSH
receptor antibody activity.
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Fig. 5 Chest X-ray images of a case in which ''| treatment (7.4 GBq) was effective. This patient was euthyraid before '*'| treatment in
spite of the condition after total thyroidectomy with a serum TSH concentration of 3.3 pU/ml(normal, 0.3-3.9). The serum thyroglobulin
level decreased from 2210 to 89 ng/ml, and serum TSH increased to 110 wU/m| after two treatments with a total dose of 11.8 GBqg.

(A7 5 B, FEC1580) A3 R RGEE (24 8 B, FET 3 i) 1
HARTHEIIE  (PREICTP<0.05), I/-MMiEBRos%z
AT HEBNIBNT, PIRMEREOFELCER (LE1F 8 B, FEr-11
B) A3 UREYERE (HEFF2401, ZETC 7 BI) L LB L THEICE
W (REICTP<0.05) 2 EH LM E o7z NN TOR
BUZBWTY, ERBHEAOEREE:F ARSI T
HEFFRTEV L) JEDT ERTV B,

FEEAZ 12 B\ TR 2 /NS B ME DI I 2 T B SEH)
DF A+ R EFMEIE SN LD LT, KiEfito
EBREIZBWTH/NIRZ MRS 2 038 Ly, SietiiE
BrOHALE R Y47 1) OB IR AR R A YET A b -
EVBEELERTHY, 2OEKRTIINE REBEICBIT
BIRSERED A5, FHICKELEBRICBIT AEERLY
b, HHFEFL VMBI Z DB BY. FOEKICE
WTBIIY Y F 701280 T EDTERSHEREENS

Table 1 Patients prognosis in relation with serum thyroglobulin levels,
intensity of "'l uptake by metastasis and metastatic sites.

3 3E
Tg <50 20 g
50 < Tg <320 10 7
Tg>320 12 20°
BT (-) 23 17
181 () 25 25
B (44) 6 3
fifi « HEERERTE D & 31 15"
fiti - RS + Biniz 12 24"

‘P<0.025 P <0.005
Tg: thyroglobulin

occult metastases & 7§ HIEF DD - & H FHEAT LW,
4, FHRAEET
BEDEERE S D OOHTF %523 5 LD 0K
WA TH B L, QFE@mITE N L, QRO MLE
PEWI &, QFREDPETLTWEWS L, GEBE L
2356205 2THY, bbb REIZE > Th
REZ LI, MHTEEREE DHIE & WifEZ M- & WiEkE T
EBLZTRALPODE NI BIZREDITAZ ETHAY, HiE
LT, BToYy My F8Ic ks L, HTehitksy
HEFETETgEIEDITHE SN DO THEENLETDH
B, ToTe LM P TSHIBREE I WHI LT LA T 50T,
Vo3 TSHIE % [ 12l L, TSHE O Lo b Tai
HUEDBH A,
5. EMREZHET
IEBEERO-OOWEZH & LTid, OEXE, @
CT, @MRI, @A EWEMRA, &3, @ Tc-MIBI
(methoxyisoburyl isonitrile), @2TI, ®"F-FDG
(fluolodeoxyglucose), @"Tc-(H)MD ((hydroxy)methylene
diphophonate) i ¥ > F 75 L1 &0 4. Qe A7)
SR E LTRE L TRy, O~@idegAx v
WURETHAEE, A7) - FiEe LTHHETH 5.
OIIPEROMIL % % 2 56, RUREBETH 5.
occult metastasis DS 1R ICH DTS, L L3N
i (37-185 MBq) D3 ¥ F 75 ADRRMET D, HEE%
WE LIt E a2 bad DY, B ORIk
BWEREHVANIY Y F 7T T 1 1EH T NIThT, IR
ERGHRIZS 22 h o FTeEOEVEInH I BV TIE, 1
LOPLHEFEEDO 25T NS, 2P LKEL
WREL AT 2IEATIXBMROMIAF v > 247w, Bk
F 7Y AADEI IS AITIIMIC TR A WIR Y R E

FARER ST B60% 6135
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Fig. 6 Anterior view of '*'I(A), *"Tc-MIBI (i?;), and 2'T|(C) scans in a
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patient with lung and sternum metastases. Individual metastatic

lesions can hardly be discerned on the 2'T! scintigram. Uptake of "Tc-MIBI in the metastases was more intense than that of 2'T1,

frad s eSO IRRERMERORER L 2
REDSTES, &6 IHRERICFREAVE CRIOHIRE
kL7 3— FHIBRZ4T-720 LadhiEn b awRa
Db, Fol, FUREREAVE CHIFRPIEOAME S % 5k
42 recombinant TSHOM A A SN TV A0, GO
R L TRIFH A LB M, B, W, FL
flgese, Ao VB, E, KW, HEE, FURREL
WoREgs, i, MR, Rk SOVIDERT 2 2 L
HHDT, TOMPIHEBEILETHS.

B IR L 7 BUR R O B 1 A O #E DOFRAZ I X
TEL, L7zt THEHICHET 52 EREREOGHIT
HEARREZ WL L TWBFL Y F 77 LTERF-FVED
WY AAREHEGEFR SN, TomEIBRE S hin
TEBRBLL AV, EBIEBOBBIZERL VOPHWS
NTWEH, FaETIE & ) RHEEEOEV@AA TH
LTV 5 (Fig. 6)'7. FHH HOERIZH1F 5% Te-MIBI >
¥ 5 7 1 Opositive predictive value & negative predictive
valuelZ F#NZ196.1 % (122/127) £86.5 % (109/126) T@ -
7213 FHEFO/NEEIERE E R CREEIZRIFT, B
M, ArV—2rIRELLTERTWS EEDN
7z, Bl R CEBREOFBRICBVWTH@ATER S
TWBY, EFHLOMERICBIT 54 TORRTIE, @O
bEAKICERNTSH Y, MEMIZETRED ST (Fig.
7). SHIEFI R L CHERGE T 208G D5 LEbR
5. @~Q@OBHAIZMPTED T <, PURMEBEDEE
ZBWTHEBEM 2 RO ADICHICHEATH® S, TDX
3 pAERER ORI T D, SRR s IR
DI E 2B ENHY, WRBWIC L DB OBFE IR
RENZEETSH 5.

6. EIfEE

BEEMIGEZAEIERE LTIXEME L, BAtHE
e, WEMUNR S, FOETOIENE & il EA3H A, LU
OEIWERIZOWTHINRS, {Hf % ERS VSR B
MBOSEAESEEN FRAT 5. BEEOSEI3 %5~ CPE
REVPFTALZVWI ENKETH L. BHEEHORAEITK
¥ OMERMEETH Y, TREREZENDL2H DT
BEHERIEE TIRET 522 OEMREDHKEOMETH

Fr 12411 A 25 H

5. FOMMIRREEED D DY, EHE | R IIER T R
B CEFNIEMBEII W ERDbR A, [LHF LIRS
LB OME I 2 N E N < B R ATE 5
BIAERE P COARB BT 2D A2 { hnZ & &
D, BIEEZF DL ODRMEBINOLERERAET LD T
ZuhbkwdIERLHSL, LEALED L) RERIIRINM
HAET AL B EHRERE TP TIEREZ LA THiRI DR
FTWEEDATWA, LPLEO L) BHEF TP HERIC
LY MeEOBVWEMO AL HIE S, 5Ll ok
AT F AT ERILIZTEETE 2w,

7. S RIAGAEE S ERE OIS

Bk BRI Z EPE LRELEOR 2 R & ) 2
BATIET: & P AR RS IR SN ERTH > THF
WOBIEE 72 5. A OHEMIR OTSHEE OBEMIZHE S
JE355 DEE KR IR X B RETOIFEIC & ) —FREAIIZRERA
BILL, HICHHEANOEBOSEIIIELRMEZRT Z L
MY, FEERTHSE. FOLI)BREEIIEATOAF
FOFEAEIE & 22 505, FRAWTRELHEEICIE, PHaEE
IR, 7m& 2R T Kvhs, TaERER Y IE
B AT o 72D L v, RFTORIREICH T HIEHRO
A b, PRI E S T b L B b SRR HA~DP
OEFEMINDWETEL PO THA. FFEXEET S
£ A KEREBR L FHOBIEE 25, BERICL S
AEFZ, POVABFESEND F VFETE2WEEI
1, SRS EITO Sk b d D, EITHICBWTIEKE 2 E
ORI EHIIEANREE L T\ A TREMEDE <, 7,
IR, ARG F 4 S HLA A DR D B RREATER) & B
s, FoRERICH LT EENF T A bnwI L
DTz, EICHEHRIEASER & D frbh T 27295,
BRES VA —T ) —DEWTH o 7 fEf & FE S 13iE
BilLTwah!),

— AR LT bR R S Th L. T
TSHAS LAY BRI (X L TR B ER A" 5 Z &
#FIH LT, TSHiE® TIFa7012, FRBSVE>
DIl H5THIEMTOATVS, L LARIK
5T OEMBRGHBEERITIESMONTS
Y, TSHI%EEA0.1uU/ml % MiRET 5 & 9 2P Gah%E
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WEEZLNTWA,
8. LA

IR O R TOEBEIT L T PERT 2 b T
X7 ¢, FZEERANCHS PRGN ER GO TVWL O
W&, BN S R REATKR O IAER L T A RERIC
RoENTWE, FFIEANINT2EBREIIEL, 1K
G L CIERTH 5. L wiGlEE LTidLF
/A YBRIC X RS LEINE 2 B b RIS A R S B Sk
WRRALINT VB, 3 — FOMIFIAH% % #2768
%49 %Na/ I symporter (NIS) # ML ICHH 2 &, 58
L7~ 2 8 A MIETFiHEL O S LT, &
PERFZEASHE®D & 51D,

II. NI KB/3E N mDE#E

3k Rt 2 PRSI PRI RIREE R AT & b
WCHAELAThhTna, i, 4, BEN» %R
RIGHREL LTRICREIC BV TIIRES s EHT 2720
», BOAPLMHIITORTNEY, LarLbEICBWT
\&, BREETEHIRRBEREIK TIEDRIE A L T, Bl0E
SO & BTGB & BUFARIRA O BIVER MBI BRE LTy 3 1
BN, 19914EEDT ¥4 — Mz X B8EHTI11 %DiE
BN LA GHEASE T\ (Fig. 8).

1. IS EZR

HIEE LTIRORPRBANC L BEIERZE L 728
B, OBFURIRBRA S AR O #E A B (RGO A X
WIEBIZS% ), QFMEOFEIEE], @IV &G F
ThHHN, BUIEDTZOFMARRBIZRKADS T2 F
BL2WwEEaEPHs, —HhEL L TROTFRORE
AHDLML ENH L. 72721, KETIEBEL {EF
e &2 KBL, BENRE LT TREBEEIITDRT
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Fig. 7 Anterior view
of #*"Tc-MIBI and '°F-
FDG scans in a pa-
tient with lymph-node
metasiases in the
neck and mediasti-
num. There is no ap-
parent difference in
these two images.

F-FDG

W5 (Fig. 8).
2. BEOEE

2803 — FHIROEE, d0E31F 2213 T RIS TR
DHENFTDN S, TTIHFREAGEREP D BETIZ1-2
BT &L D EEEPIET 2, 31E G AEA IR
WMEWETHILDTRETH L. ThODRAHE S I
LT, Quimby D3 [Mliif (Gy) = 135 x %5 (MBq)x
245 IR (%) x AZDFWIM (F)/3.7 x FHRIEE & (g)
x 800] % F\» CTHRIUHIR 2%60-80Gy |2 7 B & 9 125l IEF 55
THEET A, I FHIBRIZHEEE S S 12 1 EEE T X8 2.
3. BEMRES LURIEA

EHRRE3 ~ 6 W Heh S BIthe, BRI e O
TELLEDITHRBIEDH/N LB, [EHE3~4h HiBIZ
FRBREEREATIE R AL 2 Z L A% . 5 EBOERERIZH90
% (P INPRREIC T iE20% 2 58) TH A, 6 4 AfE- Thie
BEFL L 2 VSIS B3 5.

M FETE H R RE I T IR b BT~ X B T
5. TSHEFRPURIZ X 2 FAORBORIEAER & 9 & 2 ik
BROWERD 3T > 25595 F ATV B & BED R
BRIZIER 2D, L2 LiAHRC & 20k L 356, TSHEA
EHEDIFEERLLEIMITBAEDY D Y, Lo HETHMIER
Hat 2 ) THBELSATY, TR TED R
RiEE <, FHRODMRICBVTIZ, 10EHETHW0%, 20
FEHRTHO0%ICHIET 2, FH5RTIES T &4 IER
RPETT2. Lo THRRIZL DEB LB L
TULRR PRI R TAEATRR S ) 5 A 2 2 BIHL, 1~

B EE5,

DRIER & LTk st FoRkiRiEDEN, #581~2
F R 2 2 ORI OB 12 X B U b AEfE D —
WPERGE, R 1 ELAISE 5 —B1k o) BRI

FIAREN SR Fe04% 45135
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Fig. 8 Differences in the treatment of Graves' disease among North America, Eurcpe, and Japan.

THEZR EHd B, FEIEMERC AR OWEE I X AR5
RECHLTIECMER Wb EEZ SN TV A,

I ®°Sric & 2EHBEREE AR

HALA b o> F 7 A (ST P IEE 2 & 25 PP
W LAl L L CoREBIIfF S Tns, ¥Srdik
IR F—1.46 MeV, FAE T ORAIEE Smm, PEEEAN) Y-
BIR51 B MBI EHETH Y, APITHIETSHACak
OOz R L, B OITE L T 5 EMIEE O
BRI ICHEECIY AT, LrdRPBERESL
B, WIS BIT B 36-61cGy/MBq & HfEE S, il
EHROBRTZDH1/10 & A7 5fH 1.5-2.2 MBg/kg % #
RS T 5.

HEAEA b O F 7 AL19894FETEE T, & 51219934121
KETEESE LTHEEIN TS, bAEIZBWTIE
1992-1993 41247 L 72 SE AR R IR SR BR CAe &M ATIER] S h
T2, 19944E70 65 19954E 12 0T T, B % 43 5 Tk
HESS (RS lesiasaml, FUfa1sfl, Zofbiofl) oFinte e
90l & x4 & U BITHERRABRAFT b2, BUREhALICB
T AERERE, FNRSEE &5 70 % Th-7z.
PR OFEFN DS & NI HER 064 % | 24 5-7 | AN F TIL2iH
JRRAHIN, PETHEIR~3H BHEE L2, BWER &
L TGO — R e Eiigog,  HILERECR /Mo
BEDKTRETHY, N EOREHEICHEL LD L)
Lb D3 hdorz. [ TH A ] &G S 7 iEpAs
60% Tl HMIZMA B LT14%TH -7, HHMIB VT
b [ARED RIS STV B, FifashRoREF L L
TIXFEW N\ BUCT % fhFETa o F6fs, BUBERhHIc X
B P E OB, FERMW B OBULIH % EAEZ S5 T
WA, HW RSN OGS S s B BRG] % Fig. 912R”Y. Ab
K G-HRE 2 MHERSE S & LTTE B2 RET &

FRE124E1T A 25 H

haZenlifFsns,

OSrCL LA IR OGHR I H - 6 15 BRI AE & L
T I37P orthophosphate (CF(}#114.3H, 1.71 MeV), 'SRe-
HEDP(3.8H, 1.08 MeV), "'Sm-EDTMP (1.9, 0.81
MeV), ""Sn-DTPA(13.6H, 0.13,0.15MeV) 7% EWdH 1,
LGB INBIZONTHERAAHEFHG 22N E D
LIFES LS.

IV. ®-MIBGIZ & %355
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Fig. 9 A case of bone metastases
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from prostate cancer, in which *Sr was
useful for pain relief. An 84-year-old
man was diagnosed as having pros-
tate carcer six years previously. He
underwent external radiation, chemo-
therapy, and hormonal therapy. He had
been suffering from severe lumbago
for the past one month. *"Te-HMDP
scanning revealed multiple bone me-
tastases in the thoracic and lumbar
spine. He was given 2 MBaq/kg #°Sr

A 55

intravenously, followed by transient
. enhancement of pain and subsequent
improvement of the subjective symp-
tom. Pain scores: 4: severe, continu-
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L " ous pain, 3: continuous pain of mod-
erate degree, 2: continuous but toler-
able pain without the need for analge-
sics, 4: no pain. QOL. was scored ac-
cording to his general condition, from
best(0) to worst(5).

HEZz bhiz. #BHMREDEE T3 AMmERED % &1
BEL T v, b3tk e K L2 B4 A3
B FEESEMIE D S8 12 B T MR AT & 7.

V. RUEEEREICL S5

JEG PR # ik A€ 2 7 u—F VHkIZR 1 NER
ﬁ%&@ﬁﬁawamﬁﬁﬁrm:&ﬂ%ﬂﬁﬁké
RO X B IAHEIE 4 70 IR o3 LTt S
hfm@ﬁ BE) P SBEISH U TR IR R AT
éﬂfw%.Bﬂhﬁﬁk%ﬁf%cmm%&&fé%/7
O — F VPR % B ITHERE L TR W 2o DEEsE & B4
B, WS LR TRUG L 7 20 o 7= fEfi) R0k 2t ik
BEELTEIERZ SR E LT 2D, Pressb 3384
TR A2 OFF L, B OS2 %S
570 b I— Il TUBIOBMINL Y >l % i
AT 722, 12.8~29.0GBq (345 ~785mCi) D ki A
BGah, 160 CRETER, 2 PITHSEMIEL N, 15
BITIE3~237 A OFEBEE TOEES LISHAOETH
RoENnTwiwv, —7, Kaminskii 513583 R & &
§HRAR O P AR RE O g AT 58 TR 21T > T
53, BBIDBE % IH121.3~6.0GBq (34 ~161mCi) D
WP E G- L, 14BIDEEERE 8 IO ER %15 T
Wh. SEETEMRHHERE S B o b duEiizie.5 4
ATHY, 6 BlATIERE16~-31% H OFBEIEEM M

B 2 i L COBEN IR R L T EE
FECTIIERIIRIC L B IEESLT LS R R 2 R LT
W\, ST O BUHRESZ AR W 2 L S E R EETH
B, BEETROERENG AL —ThHs I L —HL
#EZLHNTWA

VI, #LUVARSEE

VY PR F O ZHEEEN LT A I 7 b Lt
FIZTHILE =V € v EEFEC VT 4 OB AR
Thb, 7 P LAF FHoHWIIBPORTF FE0Y TR
LT, V¥ hAYF BRGNS OWSE DT 5
ZEDFFEE T 52520

VIL. ABREEBEICH(T2RBREEHE

SEI104E 6 H30 B T3k 8 7B A A B3 i 4ot e
AR BUREBESE % 1 5- S W B 0B 122w
I2&% &, 500MBq?D P TARRIED 1emfiia Y& A5I30uSv/
m/hourTh ), ZOHEMNEE B L UKIEDH RIS
mSv/FE TS Z & 12% 5, |l PR EE AT 2N
%LT3HE%%@¢%&%H%4&%L&HTvéuﬁ
BICTELRBEICETHRTL, FA—FARICRIZTEED

Table 2 "|-MIBG ®i&FRHl

TREWHF MRS T 5.
HICD20HTARITHLARINT b FUBSAIR AR S 1

THEY, KETIET TIZBIOHCD20F A FHiAHRI
TEGE L 2 WHEEMTHET SR TWA, ZoHifk
Db & DY APiEEOY T L - HRO IR ER
D LT VDS, FUREMTOERERIU4% Th
272D L, YRR A TOERZII80% TH -

BE EOI REWR  EHWE i L
Bt iniiE 102 3 23 55.9 -
i F RS 249 17 70 34.9
AIF/A K 22 1 6 3.8 50
PREEHE 52 2 6 154 654

TmEFEshTnwaM,

10

TR T a7 3 OEIDT50% LA A L2 & S

HARERSE H60% 5135



PR (ImSv/E) L F 2R 2 LI 5.

2 O DR T T & IV T3.7-5.5 GBq D P I gk &
17 o 7= HURBRE B 2280120 LT 1emiam 4 i O & 17
o7& 25, FEFRAERN RS R 1248 M £126.7 £ %12
FTIA LY. COfRRE ERCHECEBREEICIHS LG

i

fi 4 737

b TRGE, AREEOHHRBIAIZLIEY 3 HTH S
THbHLEOHEMEL, bivbh Ok TIEXBUEA B
3 HEEDTNS,

—F%SrlZ & B iEHE D — 1200 MBqi% 5-% 4F 4 [0lfT - 72 &
LTHHICHIEIZAE L 2w TH A,

X ®
D) BEARE—, SRS, EEEE, M o bB R R R
Ba1Gl o G REE. B ARES R M S HERES L [ 810-
821, 1991
2) Kasagi K, Miyamoto S, Endo K, et al: Increased uptake of io-
dine-131 in metastasis of differentiated thyroid carcinoma as-
sociated with less severe hypothyroidism following total thy-
roidectomy. Cancer 72: 1983-1990, 1993
3) Kasagi K, Takeuchi R, Miyamoto S, et al : Metastatic thyroid
cancer presenting as thyrotoxicosis; report of three cases. Clin
Endocrinol 40 ; 429-434, 1994
4) Mazzaferri EL Radioiodine and other treatment outcomes. Thy-
roid diseases: tomors. In Werner and Ingbar’s The Thyroid, LE
Braverman & RD Utiger (eds), Lippincott-Raven, Philadelphia,
1996, pp. 922-945
5) Samaan NA, Schultz PN, Haynie TP, et al: Pulmonary metasta-
sis of differentiated thyroid carcinoma: treatment results in 101
patients. J Clin Endocrinol Metab 65: 376-380, 1985
6) Schlumberger M, Challeton C, Vathaire FD, et al: Radioactive
iodine treatment and external radiotherapy for lung and bone
metastasis from thyroid carcinoma. J Nucl Med 37: 598-605,
1996
7) Kasagi K, Misaki T, Alam SM, et al: Mini review; Radioiod-
ine treatment for thyroid cancer. Thyroidol Clin Exp 10: 1-6,
1998
8) Schlumberger MS, Arcangioli O, Piekarski JD, et al: Detection
and treatment of lung metastasis of differentiated thyroid car-
cinoma in patients with normal chest X-rays. J Nucl Med 29:
1790-1794, 1988
9) Pacini F, Lippi F, Formica N, et al: Therapeutic doses of iodine-
131 reveal undiagnosed metastasis in thyroid cancer patients with
detectable serum thyroglobulin levels. J Nucl Med 28: 1888—
1891, 1987
10) Ladenson PW, Braverman LE, Mazzaferri EL, et al: Compari-
son of administration of recombinant human thyrotropin with
withdrawal of thyroid hormone for radioactive iodine scanning
in patients with thyroid carcinoma. N Eng J Med 337: £88-896,
1997
11) lida Y, Hidaka A, Hatabu H, et al: Follow-up study of post-
operative patients with thyroid cancer by thallium-201 scintig-
raphy and serum thyroglobulin measurement. J Nucl Med 32:
2098-2100, 1990
12) Miyamoto S, Kasagi K, Misaki T, et al: Evaluation of techne-
tium-99m MIBI scintigraphy in metastatic differentiated thyroid
carcinoma. J Nucl Med 38: 352-356, 1997
13) Alam SM, Kasagi K, Misaki T, et al: Diagnostic value of tech-
netium-99m methoxyisobutyl isonitrile (**"Tc-MIBI) in detecting

SERE124E 11 25 H

thyroid cancer metastases; a critical evaluation. Thyroid 8: 1091-
1100, 1998

14) Feine U, Lietzenmayer R, Hanke JP, et al: Fluorine-18-FDG and
iodine-131-iodide uptake in thyroid cancer. J Nucl Med 37: 1468—
1472, 1996

15) Misaki T, Iwata M, Kasagi K, et al: Brain metastasis from dif-
ferentiated thyroid cancer in patients treated with radioiodine
for bone and lung lesions. Ann Nucl Med 14: 111-114, 2000

16) Grunwald F, Menzel C, Bender H, et al: Redifferentiation therapy-
induced radioiodine uptake in thyroid cancer. ] Nucl Med 39:
1903-1906, 1998

17) Shimura H, Haraguchi K, Miyazaki A, et al: Iodide uptake and
experimental '*'I therapy in transplanted undifferentiated thy-
roid cancer cells expressing the Na+/I- symporter gene. Endo-
crinology 138: 4493--4496, 1997

18) Wartofsky L, Glinoer D, Solomon B, et al: Differences and simi-
larities in the diagnosis and treatment of Graves’ disease in
Europe, Japan, and the United States. Thyroid 1: 129-135, 1991

19) /NPEIE 2, SEOREG | REHET A v b TiER. RTsE
11 131-136, 1994

20) AR R, BEARRE, dEEIEDE 0 SRS IS D B e
AT BB A b 112 F 7 2 (9Sr) JHISMS 2P DA i
— R B B SEIIAH BRR BB — . #4EES: 33 1 1347-
1358, 1996

21) Hoefnagel CA: Metaiodobenzylguanidine and somatostatin in
oncology: role in the management of neural crest tumors. Eur J
Nucl Med 21: 561-581, 1994.

22) Press OW, Eary JF, Appelbaum FR, et al: Phase II trial of "*'I-
Bl (anti-CD20) antibody therapy with autologous stem cell
transplantation for relapsed B cell lymphomas. Lancet 346: 336—
340, 1995

23) Kaminski MS, Zasadny KR, Francis IR, et al: lodine-131-anti-
B1 radioimmunotherapy for B-cell lymphoma. J Clin Oncol 14:
1974-1981, 1996

24) Witzig TE, White CA, Gordon LI, et al: Prospective random-
ized controlled study of Zevalin™ (IDEC-Y2BS8)
radiocimmunotherapy compared to Rituximab immunotherapy for
B-cell NHL.: report of interim results. Blood 94: 631a, 1999

25) Leimer M, Kurtaran A, Smith-Jones P, et al: Response to treat-
ment with yttrium 90-DOTA-lanreotide of a patient with meta-
static gastrinoma. J Nucl Med 39: 2090--2094, 1998

26) Otte A, Herrmann R, Heppeler A, et al: Yttrium-90 DOTATOC:
first clinical results. Eur J Nucl Med 26: 1439 —1447, 1999

27) ErpTAEF, EE &, AT M R BRSO TARE
FRZIZBY 5BE AoV TORE. HESEH 18
72-78, 1998



