(2

Bb)
HFIRBREEOKESZ

Il

[*ﬁ
£ X B #®

EE FRBEEOBEIZIZA L E e BIUA Y EROEEENFENLLAVLATVS. AV E L
e RE~DIE £ LTIE, Ta, Ts, Free T4, Free Ts, TSH, TBG, % v 7' v 7'y ¥ (Tg) 7 ¥ D M EEED
JEN RIA 2 IRMA 2k Y fTbhTw5. TSH Z&EEHAT RRA X VIESH 25, RIEE, E
RO THA BT 2 1T RS © cAMP 4% RIA (2 X Y liET 5 bioassay ZARAIRTH 5.
EOR T i 3 v 4 —¥ (A4 7 v V= D) D 747 v £ A4 bEE S, FHICHiF I E%
ETharzihb, FEShTWS. Zofl, i Tg BEHELZEOIRWE ) 7 e —FAffFERANS
IRMA 2k % Tg JIEE b FOERs Shic. Free Ts OfIE b Ta I Ta Ptk G S ¥, RRIED
ERPICERL Ts 254 ¥ 54 (ARORET Free Ts LIIEFRE) LF6EIHE V5 HRE
RIA R EfEkDTF v FEOKRE (TA7 2R T, Te HEHGOFE) 265 X o cIRSWWEE
P& LBARENSoH 5. —HA VERBEFREL LT, 1B 2 B p2Lofgka—F i
9MTe 2 X 5 RIS v 525 7 4 BEEREBNE LB OB > F 777 4 LS. FRIRY v F
75 7 4 IHEEREREL L, FRRREEL S THRAL Y b S PR L ERETRRR & 0ERZ
Wi TH 5. EREOHVIRBEERTETIIALE L ARBEES 3 — FEIEHRIC X 2 Ttk K
TREZEXS. MIE L OEEHIER coldarea & LTHiidh 5. —J, hot 7ix warm lesion
ARTHEBL LTRSS v —i WERFRIRE L £ 20 55745, FIL#E#H 53 euthyroid ophthalmic
Graves JF b AOFTREET 52 LA LML TWE. EHY Y F5'77 4 & LT 20T 9Ga, #mTe
(V)-DMSA, BB1I-MIBG, BB % &35 5. 20Tl & v 525 7 ¢ 1 FURAGE & BRAE L 0@ R, TR Y o &
RLEREEORHMICAVDNTWS. 7Ga ZRMUE L BAE Y Vo EICRWERE R, 9°Tc(V)-DMSA
& BIL-MIBG itk oBWIcERATH 5. SLEBCHREOER I B 2MEMT 22 L2d Y, X0
BEHICAVORTWSIED, BRICLERGAShTWS. FE "Tc-MIBI 234 3 XU Z DR Ok
CHHTH R ERHLPICER, ZOBEREABMHFSh TV,

(%27 31: 393-401, 1994)
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FL®IS

FURIRE BB D 2712 35 W CREE SRR A 2083k
IVRELTELBEHIEDLDTREN., A F
e EEEORBOERE HTHS L, 1950 F
#2: X v direct saturation analysis i & % Ts {EE

5133 M A AKELSREBERTONEERIL LT
TRIEE RSN B & BRI L7
* IR EFIEEER
Zft:64£1H20H
BRI @ A2 7 KB 3| JRET 54 (S 606)
TR E LR
¥ K ®H %

ROJENFTHEIZZ Y, & 5I2 1960442 13 com-
petitive protein binding assay (CPBA), 1970 & 4%;
Iz 1% radioimmunoassay (RIA)D 2 X % # T4 O]
EEBFESL S iz, B Tt 1980 4RI flesT &
- HEERIRERE A vEY RIA B oL b A<
HAuwbhTwsg., —J5 TSHIZE L T 1960 4£45
X v RIA® 23, 1980 ££fX & V immunoradiometric
assay (IRMA) 2R &hiz. 1970 R B &
7= radioreceptor assay (RRA) o TSH /g ~D
R TSH B REORREESLY, ZOE
RREHERZL L BRISH SR TWS. Zoffidy
Aunrn7 ) v (TR Hk, FvA 7y —u (X
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VA X X —+ ; TPO) $ifk © radioassay (Z & %
WED LBEETDHS.

A VERBEFREL LTRFRRY V577
T4 LBAOEE Y F T T T4 L0 bB5. B
BRDOA A= T3k ) BIZAHWLRT
W7z 2s, 1970 A X D 99mTcOq4™ R 12 I X B
BRI Y v 5 75 7 4 B X OERERORIE 23] EE
L2y, HEBI 0K REEMrERNWZ L B H
), AEHH Tz L, HEBRELES N L
iz BB THRRBEOEBRORHB LI UZD
B, Nt FYROBERERFERBENIZZ-T
W3, ENCEEYCFSI 74 L LTIR 0T,
67Ga, 99mT¢(V)-Dimercaptosuccinic acid (DMSA),
131]-metaiodobenzyl guanidine (MIBG) 75 ¥ 723, ¥
L WIEH] & L T 99mTc-methoxyisobutylisonitrile
MIBD) 2w b TnWa.

L 4 € nRES

BEFbATWAEL Y Er e fREDOTRTR:
Table 1 IZ5R L7z, 22Tz bDRED K
BERAEIZ W TR, St EERESATY
ZEHLWT v A BT 5.

1. R T &0 Ts BEREE

JEHERI ARG R V' v LR R EE DRIERE L LT

Table 1 Laboratory assessment in thyroid diseases

1. In vitro radioassay
1. thyroid hormones
— total Ta, free T4, total Ts, free T3
thyroxine binding protein
— Ts uptake, TBG
3. TSH
thyroglobulin (Tg)
5. thyroid-related antibodies
— anti-Tg, anti-TPO, TSH-receptor
antibodies (TBII, TSAb)
1I. Diagnostic imaging
1. in vivo isotopic tests
1) thyroid scintigraphy
2) tumor imaging
ultrasonography (US)
computed tomography (CT)
4. magnetic resonance imaging (MRI)
III. Diagnosis by needle biopsy
IV. Miscellaneous tests

8]

&>

w N

31 % 4 5 (1994)

FRER X D FEETE, RINERE, S viES
EREAHWLR T &2, Rk D mER
RIA v —F LU HRE L LTIFbRATWS. 2D )
H oL L EFRISHENTWS DX Ta 35 EAE
Thd. ZOFEE Ta(E2id Ts) filk L 3HE
FTE5NRTBG IZiZF LA RELEY Ta (i3
Ts) FEEZ PL—F L LTHWALDOTHS.

L LZoBEEKZITATIVERFETERD,
BIEER T AT I ORBE R, HEP NI
(nonthyroidal illness) Tt {KfEx R+ & W) KA
Nhod, ablzzoFEEkzmfo Ty, Ts B
CHR LA LT, HRREE o mhiEkER
WA LVE VBERI VEBEIEShSZZ LD
IimohnTnao,

B L Wil Ta (Ts) 7 v £ 4 L LT Ta(T3)
AR Ta(Ta) £/ 7 v —F AR E G EE,
KRGO B % Bk Ts (Te) TREESES
554D (Amerlex MAB, Az ¥y 7 ¥4 7 7 7
274 v 7 Ath) S d A EHEEITEE R L,
av Ay VEEEBTELE RV, BIFRTO
Ti: # B RIA TiEx 3 HEY (85 v FTa %
vk, BRZY 74V v 7 2% REATKIHLTY
3. zhbohlEizksl, 7v7Ive Ty, Ts
HOHkoOBEIE LA YR, SHOBKIER
BHFEhTn5.

2. BB TSH RIES

IRMA iz X % TSH EEDREENHEFE SR T
LISk, FURAGESRE TTHEE BE LR A L 2T
BT LAAREL R ol T OERENTEOSH
2k 0 e Ta 33 X O Ts JBEENIER T TSH
BASR W ETENE FUIR RS RE TTHEIE 2 5 5 ([P T %
T LMTES. EFELORIC L S L, euthyroid
ophthalmic Graves (EOG) Ji g 0 #23k & —H
DIEH T D #20% » TSH {KfE % 77 L7, #
#13 TSH ZAEHUEY o, %% 13 hCGD D
RIERIER D 72 I ¥ 2 EEMERUIRRBERETT
EREXY KL TWS D LEXILRTWS. Kik
T E BT Ky IR AR AT R L% OFER
Bz BRETHY, BRICHILD TSH EE»K
T+ L%<LY, BREO BHRRASEHRHED
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- T, TBII gy TSADb
(rgAl 100 | 54 —
T, TSAb
TBII 10.000
20 80
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Fig. 1 Changesinserum T4 concentrations, TBII and TSAD activities during the develop-
ment of hyperthyroidism in 9 patients with Graves’ disease. O, O: clinically
euthyroid with slightly high serum Ts and free T4 concentrations.

REREZACFHEA TV S,

3. TSH ZR4&HE

TSH Z A E g 3 filigi o L o LHERN O
i b 2EBFEEL, BrE i R AE T
EEDOFRIUCD, HE T HOR BRI AE K T iE o 3
BUCW BEAEBZRZLTVWELDLELZS
hTws. TSH Z& ki TSH © RRA 2
WT R TSH & ZREK L oA 2 HET 5
ML L THlZE & % A (TSH Binding Inhibitor
Immunoglobulins; TBII), Z<y: G filEcs, FHE
BoOWEZJELTLE ) o, HEEEO A%
HEFT 2 HEL LT, PRI D CAMP 3
# % $5#% L ¥ % Thyroid Stimulating Antibodies
(TSAD) 7 v A LEATE S T 51D,

TBII 5 X O TSAb 7 v 413" KuiED D
B, AR OTEEHE DM, A R —iE ik R
RETUEIE RIS OB A) B X K TE (FAE
BGEDFE) ORIED TR, N+ FoiRoHR
RFIEDOTFRHERTH 512, Fig. 1 13 9l o~
* FUIRGIRERIC BV TRIERT X D FAEIC 2T

T TBII 35 X Ot TSAb &M D BEh & JIE L 72 pif
¥R, FE 4-32 BTk v 44w T TBII
723, 8flicisnT TSAb 23kt &h, & 5ic2fl
2B W T TBII 38 X O TSAb {EMEARIEICEW B
H L. hEBRH2H (RERD TSH RERT 6 F2
F+TIEEE R LTV, 20Xk 512+ FUIR
12 X % FURAESEE JUHEE o FehE Ic TSH 34T
RBEELLEE R LTWS Z &, RIECHE
FEHD R £ R 755 FURBR AR TTHERE 25 —E T
FET 52 LBHL MR o7k,

4. i Te ik, # TPO Hitk

i Te Hifk, Hi~vA 7 v v — & (TPO) HifkiZft
kv 2y = BLERNEREE S EETF v
B2 Bk L L HBERESHv O TE R
(303 ® TGHA, MCHA), FifkEM Lz Tg B
YOTPO » HHE BT EH L T4 T v AN
BAREHhY, BEFY ML THERAETH S
(223 v 7). Frichid iz TGHA ITl~TH
BRETH Y, FHDIWREDH Lt Licpigic
X% L, TGHA [& D F4 A & Bk R RIRE
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Table 2 Various mechanisms where by 1231 or 99mTc¢ thyroid uptake increases or
decreases, and the related thyroid disorders

Uptake Mechanism Related Disorders
increase stimulation by TRAb* Graves’ disease
stimulation by TSH Hashimoto’s thyroiditis
dyshormonogenesis
TSH-secreting tumor
thyroid hormone resistance
reversible hypothyroidism
stimulation by hCG trophoblastic tumors
presence of AFTN** Plummer’s disease
decrease effect of TSH antagonist hypothyroidism due to blocking TRAb

inhibition of TSH secretion

destruction of follicular cells

by inflammation

radiation-induced destruction

of follicular cells

displacement of follicular cells
by non-functioning tissues

effect of cytokines

others

subacute thyroiditis

silent thyroiditis
thyrotoxicosis factitia
secondary hypothyroidism
Hashimoto’s thyroiditis
subacute thyroiditis

silent thyroiditis

primary myxedema

history of 131I treatment
history of external radiation
cancer

malignant lymphoma
amyloidosis

silent thyroiditis (?)
subacute thyroiditis (?)
history of total thyroidectomy
thyroid agenesis

excessive iodine uptake

* TRAb: TSH receptor antibodies

** AFTN: autonomously functioning thyroid nodule

RZDOTvEAICX D 5% LU ED EBR T
AHETH o7z RER).

5. meRy-4ns A7y (Te) BERFE

M Tg ix AR O B ~— 7 & KUK
BREOIBELLTALATWS. 5 ToRIA
Tt BEMLF I TeHfikRdH 2 &, Tz 20
TERBESELNEVWE W) RERD 27225,
Bz oL RRT <<, 22o0% L IRMA
Ex v FRRREh. BHEHfELEREDO RN
T/ 7u—F ik Hvd FESO (E—-5Y
74V =) &, REGFET TERMBED
Tg &z, YhiZd JEE»s L8 Lchr i HE
L (ERsR), ERME L EINRE VBEEZEHT
3 HED CGEFHEFED) ©H Y, wTFh btz

M Te AP HFEELTLERWHEliR bz A L
BEBINTICEBCEVWEER G AEZ X
v, SHOBKRCAVEESh TS,

I. 1 EREES

1. BRIRS > F4 T 4 (Table 2)

R IP OEH T — FERDV AL, Thi
HHLLT, FRBAVEVERRL, HWLT
W3, Lo THiEtEa— Fefvaz Lick
v, FRIBRAD 2 — FREEBET LB TE
313h, HRBEERRE B2 Z L LFETHS.
ZZTREDHEREEFIZET 5 L

1) RRBREEZETIEROERZE

AF T FRIRFBEOK 0% & & FUIR
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o, Y OBV E BN A C R HURIR R
NEBBLEnbhTng., BEOREHKEBTH
7 SR PEHUIRIR 2 13 7 D ERHAER 238 & K 79§ o
R EFEBLL T W5 23, 9mTe < 1231 R (T
Rt KR TR OIS LT R P HURIR R T
filkvy (Table 2). S+ K o8 T B ML b S (R 7E
+ % TSH Z4AMAYUAL HFURIRZ H% L, = oOf
FEHUIRIOBIA R 7 — FIEROMM2EZ v, +
WEUHKEICELE SR, BRI HURIREERE T
HEAE & 72 %, —HEREHRIR R IC B W T ALR
RIS RIEN R Z v, HAREHE BESh, =
DOFEFARIR A L' > P~ &S, HURER
ML ST 5. Ledd-> Tz O R
BEJCHERE & MEA T VT 2wy, 99mTe R 123] o flt
BERIETFTOREE LT RAEIC X 2 Rk, fuh
TSH 8 B O K T 0 (g A, EHER & I3 5 1
HEH+TLH A MW A L ORFTICOEAL ENE
ZHhTWs, [WU X9 e TliadEFRIR R
T LR SME T 3% 25, AE TR TSI, B
o ¥ o RIERER R R A 1 15 (US) fRic kv
ZOBMIRSTH 5.

EIREP L E R T HAO ST Lid LXK
HETH D, FEMEPIEEICS O QIR A LV E
LR TSH JIiED =D FRIILE ¥ v F 7T 5 DR
AEM U HICIT) 2 B E L. HURIRERER
RO+ FYIRTR, @ffo € FUFicl~
T, HURBRAE &/ & <, HURBRA VE v B G K
<, TSH ZEM4&HiAO EE L, HUHURIR A
WRIE LR T Wz ERHL TS, it
BRIBEOESMEZ KL TWws EFEXTEL,
MRERZEH s Y THH O MC R RO TH 5 2 LA
BinoTWTY, —EEAREEZIToEBI V.

IRy > 775 7 13, FURIRMBIEL R T
+TRTCOEROENBHICER TS, 70~
—9%, R SR i BRI S B RE MR 4y
{LRIHIR AR (Fig. 219) Tz Atk A L, @H
DR & LV E v & BEAET 5 BRI A
SEDJRA L 75 - T %, struma ovarii T3 ST
HIRIRD A v v 2 BRICEET S, WTFhb Yy
VF YT 7 4 I THURBEAN S %5 i Shic RIERE

o+—RT

_jaﬂ—SB

RT—T

§—F

a b [

Fig. 2 Anterior view of 1311 whole-body scan in 3
thyrotoxic patients showing multiple metas-
tases. SB: skull base; RT: residual thyroid;
TS; thoracic spine; SR; sacrum; HF: femoral
head; L: lung; I:ileum; F: femur. Two patients
(a, b) had mild T3 toxicosis without detectable
TBII and TSAD. The third patient (c) developed
thyrotoxicosis several months after treatment
with 1311 commenced and this was associated
with concurrent increase in both TBII (90%;)
and TSADb (2100%).

W S h 5. ZoE 0 E EE, HRRR
RN E CAIGE (FREfAR), TSH PEAfE#H <
PEHCREE, UK A v E V@R RIRER
KM% R,

2) Ts IR

Rt Ky gE o R CHEY < EOG {0 2
i Ts MEIRBR21Tbh s, Ts EBEXER T L
F & ~ @ negative feedback ##§ I X v i
TSH B3 {8 F 4% »5, TSH ZAMEHA D iEH:
B0k ) nIEWERZZTRv. L > TH
F o FURIRE~ 0 KEiHS TSH ZAE ARSI IC /2
% L Ts 5k v FRRBIERER 2 M S hic<
<, iz TSH Efiicns L Milah e+ < &
B
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EOG J& & 13 LiE L3 Ts JEMEIME o FURIRE
BRI, FHEOIRE Tsiflgo v o F
75 MW T, EOG JRB#H 38 f5+h 16 ffic hot
% 7243 warm lesion(s) # 3B 7. Z DX H 7 iEH]
BIRE O RERBIMI S, moHEiETH B Z L
o t-. EOG &% Tix TBII 1% 413 B2 1 7 550
PETH 2 DITH LT (Bt 12/38, 31.6%), TSAb
EHE ORI FEWZ L (33/38, 86.8%), Fig. 1
IZRT & 912 TSAb D % D iE ML T 13 BE13B
LR TEEF REIEVWI LA ELY, 0k
EEBEHEFOFRBICEWTIE, HEBEMTHVIEED
TSH 52 25 & Hik D @RI X v JekBOE L2
TV EREAIRE SRR KRS L, @R EET SO
TEAEWHEFEELFHRL WS, z0X )k
YUF TS T A FRMNA LN RO D —

SLLTEOG KL M2 _EThd LiEbh5.

) NEEIRTAY +—TARCHETZT—
JDINE

4) TR R R EE R T R O 2

— R ARRE T I — FOBBEEEBUC LY
BERTCHY T EBmoh TS,
Okamura ¥ (3 3 — K {IEHGE 12 X % wifidEo
RIMSREIR T2 RV 72 L, Mok 3 — FRUEeR
#3359 UL & 7R L e BRI REIR T E o 53
Bl 52 A% AL T, 3 — FBIRRIC & 0 BEREAS
Effb Lizz b, —H 10% LT K TFREH T
1350 451 2 45 B3 AT T B o o & AR L 7220,
S HITHE O (B HEREREE 2 o 2o FURIRMEEIK T
SEBE D 83% » 3 — FHIRIC X v euthyroid i
Kotz b, ZhbBRE T 120 FRRIETRER
DEWZ L EBLMC LR, 20k ) I B
EEicswTmha— FoEfEREzy, 3—
FIRHGEEIRE & RO AR~ OG22 B
Twa EHRlEhE. HBLOMELERNDS b
PORRIRPURBR M 13 1/3-172 I+ &F, BERL
ERARICBERT2EZ TEALLEEESELTY
53X9TH5B. 20k HICHRBIERROFVH
RIRBEEIR TIERE 2 2 BA IR, THtTh
DAREMEZEE LT, I — FOERESEBIEKC
B+ 2B LALETHS.

31 % 4 =5 (1994)

5) RAHFIRIREDZE

—— & T HRARAE, struma ovarii 73 Y.

6) cold nodule & hot nodule & MDSE R

NI, 9 7s X o RISy (38N cold area & L
THIM S 5 0%, HEREMEIRIE, Fc7 70 ~—0
<% hot (warm) lesion # 75 3. 723 99mTc (3 A
FUHERE L R T E R VO CEICEREL AT
BEMEIPICONTRIBIICEE YL F VT T ¢
T THERT O LENH 5. BEEMEET O
BEAEDRMTH S P, BICHEORER L8 S
hTwnz2, —% cold nodule » BHEM: 3K X 71
HEHOBEE/RE Y F ENLIENLRETH S.
HR RE A H IR R <13 cold, hot, warm & &L
DRTE L 72 & RIS — 0 fitkk i+ 2 L0i%
Wy,

7 RKLECAEREEDOR

8) EBMSLARRBREDZ

FLEAR TSR 72 & Dt F 75 & DGR I
W — KRBT 2 2 L3 5. @ 238
oo 3 — R#EIRA o #%, 37-111 MBq (1-3 mCi)
o B 2 Bh+ 5. BB R~ B R HIR
f A 4 AR 2 A7, i TSH BEE 2 i S ¢ %
ZLiCX RS, BB B R ALEA
i3 B KBEEGICE 2B TR L. FHED
D RRARIC £ AT BRI B0 £ 6094 12 131 o 4
B A6 h 229, Wi g X # < CT TinB %
MR TE v 9 ARSI B A EEY 5
Ebds. ZokHica— FIEREENE <, 1B
EOWIFET & 2 BEE —MIEmLEE L L
R AR AR H 7 o0 HUIRBRBSREAR T RE D FLEE 038
ZENE.

2. @B FHTT4

BEL L F 77713 0—F L REL LTTIR
<, DLAMBREELLTHVLORS Z &
Z\v. L LTI 2 EISRBIC B W T
BYEOBEWRERE L L T2 OBKAE LS <
FiEh Tn3.

1) 0TS F45574

PONTL 3 R OB SR 5. BRI DERT
52 ENd 50, HURERE T i v ES
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Fig. 3 Comparison of 20Tl (a) and ?9mTc-MIBI (b)
images in a patient with metastatic thyroid
carcinoma. 9mTc-MIBI shows a higher imag-
ing quality compared to 201Tl scintigraphy
especially in deeply situated tumor lesions.

WICTEfET % -2, delayed scan 2% B M 0 i
AIicEwEBMESRATWSE2, Lo Larspst
L L FIEIEL, EEO RESEDOERICER
Sz o ErtLAs—KHTH 5. 20Tl v
F 75 7 4 FHRBOE OBHB Y » o Hi, JEE

DR MEHORE, R ORM, HURIREH
BORBBER L ICEFHEAL TS,

2) 9mTe-MIBI &> F45 57 4

Bl 20T L[] Ui o o F AT H 2 99 Te-
MIBI §, JEEA A —2 L 7 ICL TwW5b Z L2
LSRN, FOHEKIEHPMBEIATWS
(Fig. 3). ¥ > F /5 A1cb» L b L7z 9Tc %
oz Ehb, EREEERSES RS ML S
%.

3) GaLLFHTFT74

57Ga (IR L, Ty o S EIC RN E
irard. BARWICERTLIo LY, EiEY
VoS L OERIDEE L W, RIS M EEHUR AR
PICHEE T LR TH S0, EEy L ER
A TIE I BT RS (US) % CT 4,
HHTH 52728,

4) 9mTc(V)-DMSA &L F4 57 4

5) BI-MIBG > 545574

NG IR O JRTERN, B ORI,
HoORBBEIH H TH 5200,

EHVYIC

FRRE B O ES B> W Tl xR (v
€ b e RO HARRE B O~ DJREY
e nicl, SHICHEKEICEWTL 2L RS
2L, HWRERL L TRWICHELE > Tk, 3
HOBE TR 720, 5% RIZH WA
WIIEE L Z B STV LD L BEbh 5.

{ ERKESL LT, WMtk — KL 9mTc
HARIRY > F 75 7 34 L € b e RERERE K
ML % HRE IR E kT 5. —HREEIRE B 5
I USHR27 ) —= FRELLTL - & LIE
T3, HAxOEEY > F 757413, CT,
MRI & L bz, WRZN OfBiRER L LT,
FEBI & 5 £ BT, W EFRME I R
Shs. SHREFEOREBHOENOL Y EALD
WrHEOBRRE P EEh 5.

X M

1) Chopra 1J: A radioimmunoassay of thyroxine. J
Clin Endocrinol 33: 865-868, 1971

Presented by Medical*Online



400 EE¥

2) Odell WD, Wilber JF, Paul WE: Radioimmuno-
assay of thyrotropin in human serum. J Clin Endo-
crinol Metab 25: 1179-1188, 1965

3) Smith BR, Hall R: Thyroid-stimulating immuno-

globulins in Graves' disease. Lancet 2: 427-431,

1974

Beever K, Bradbury J, Phillips D, McLachlan SM,

Pegg C, Goral A, et al: Highly sensitive assays of

autoantibodies to thyroglobulin and to thyroid

peroxidase. Clin Chem 35: 1949-1954, 1989

Amino N, Nishi K, Nakatani K, Mizuta H,

Ichihara K, Tanizawa O, et al: Effect of albumin

concentration on the assay of serum free thyroxin

by equilibrium radioimmunoassay with labeled
thyroxin analog (Amerlex® Free T4). Clin Chem

29: 321-325, 1983

Konishi J, lida Y, Kousaka T, Ikekubo K, Naka-

gawa T, Torizuka K: Effect of anti-thyroxin

autoantibodies on radioimmunoassay of free

thyroxin in serum. Clin Chem 28: 13891391, 1982

7) Christofides ND, Sheehan CP, Midgley JEM: One-
step labeled-antibody assay for measuring free
thyroxin. Clin Chem 38: 11-18, 1992

8) fRHZ%, mWBMET, MREET, ®EHET, Hf\
WA, MY st i o P8 Hridia B fo bl
PA XL VEENES AL AT 9Bl ¥y b
DO¥Et. HEY: 28: 1213-1221, 1991

9) MAREH, W, W, (EHBEE, B

i, SHAEE, M a/FoA A NY 2 HICK

%Rl TSH il (RIA-gnost hTSH) o SRR 75

5ONCERRIIRR . KZEE: 24: 203-213, 1987

Kasagi K, Hatabu H, Tokuda Y, lida Y, Endo K,

Konishi J: Studies on thyrotrophin receptor

antibodies in patients with euthyroid Graves’

disease. Clin Endocrinol 29: 357-366, 1988

Kasagi K, Hidaka A, Hatabu, H, Tokuda Y,

Misaki T, lida Y, et al: Stimulation of cyclic AMP

production in FRTL-5 thyroid cells by crude

immunoglobulin fractions of serum from pregnant

women. Clin Endocrinol 31: 267-275, 1989

Kasagi K, Tamai H, Morita T, Hidaka A, Hatabu

H, Misaki T, et al: Role of thyrotropin receptor

antibodies in the development of hyperthyroidism:

follow-up studies on nine patients with Graves’

disease. J Clin Endocrinol Metab 68: 1189-1194,

1989

13) KonishiJ, lida Y, Kasagi K, Misaki T, Nakashima

T, Endo K, et al: Primary myxedema with thyro-

tropin-binding inhibitor immunoglobulins. Clinical

and laboratory findings in 15 patients. Ann Intern

Med 103: 26-31, 1985

Kasagi K, Konishi J, Arai K, Misaki T, Naka-

shima T, Endo K, et al: A sensitive and practical

assay for thyroid stimulating antibodies using

4

~

3

-~

6

~

10

-~

11

~

12

~

14

~

~

-~

~

~

~

~

31 % 4 5 (1994)

crude immunoglobulin fractions precipitated with
polyethylene glycol. J Clin Endocrinol Metab 62:
855-862, 1986

Piechaczyk M, Baldet L, Pau B, Bastide JM:
Novel immunoradiometric assay of thyroglobulin
in serum with use of monoclonal antibodies selected
for lack of cross-reactivity with autoantibodies.
Clin Chem 35: 422-424, 1989

NG PR, RBMET, EAG—, TN %E AR
W, NETET ' 2 7 r—F AR EY HV - IRMA
A w7 ) VRIEX  NORKRF. ALEVE
EEIE 41: 85-89, 1993

SARTE, WBMET, N B, mAE— N
5%, EE D IRMACX % b4 A » 2 r 7Y
v B O JERER 75 & NS BRI R G — H
I B 1T 2 MEDRIE—. B LI 30:
83-93, 1993

Ikekubo K, Hino M, Ito H, Koh T, Ishihara T,
Kurahachi H, et al: Thyrotoxic Graves’ disease
with normal thyroidal technetium-99m pertech-
netate uptake. Ann Nucl Med 4: 43-48, 1990
Kasagi K, Takeuchi R, Miyamoto S, Misaki T,
Inoue D, Shimazu A, et al: Metastatic thyroid
cancer presenting as thyrotoxicosis: report of three
cases. Clin Endocrinol 40: 429-434, 1994

20) Okamura K, Sato K, Ikenoue H, Yoshinari M,

Nakagawa M, Kuroda T, et al: Reevaluation of
the thyroidal radioactive iodine uptake test with
special reference to reversible primary hypothy-
roidism with elevated thyroid radioiodine uptake.
J Clin Endocrinol Metab 67: 720-726, 1988

Sato K, Okamura K, Yoshinari M, Kuroda T,
Ikenoue H, Okazawa K, et al: Reversible primary
hypothyroidism and elevated serum iodine level
in patients with renal dysfunction. Acta Endocrinol
126: 253-259, 1992

Ikekubo K, Hino M, Ito H, Otani M, Yamaguchi
H, Saiki Y, et al: Thyroid carcinoma in solitary
hot lesions on Tc-99m sodium pertechnetate scans.
Ann Nucl Med 3: 31-36, 1989

Kasagi K, Miyamoto S, Endo K, Sasayama S,
Takeuchi R, Hidaka A, et al: Increased radioiodine
uptake in metastases of differentiated thyroid
carcinoma associated with less severe hypo-
thyroidism following total thyroidectomy. Cancer
72: 1983-1990, 1993

24) Ochi H, Sawa H, Fukuda T, Inoue Y, Nakajima

H, Masuda Y, et al: Thallium-201-chloride thyroid
scintigraphy to evaluate benign and/or malignant
nodules. Cancer 50: 236-240, 1982

25) lida Y, Hidaka A, Hatabu H, Kasagi K, Konishi

J: Follow-up study of postoperative patients with
thyroid cancer by thallium-201 scintigraphy and

Presented by Medical*Online



HUR BRI B R BE 5 2 401

serum thyroglobulin measurement. J Nucl Med

32:2098-2100, 1991

26) Higashi T, Ito K, Nishikawa Y, Everhart FR,
Ozaki O, Manabe Y, et al: Gallium-67 imaging
in the evaluation of thyroid malignancy. Clin Nucl

Med 13: 792-799, 1988

27) Kasagi K, Hatabu H, Tokuda Y, Yamabe H,
Hidaka Y, Yamamoto K, et al: Lymphoprolifera-
tive disorders of the thyroid gland: radiological

appearances. Brit J Radiol 64: 569-575, 1991

28) Hatabu H, Kasagi K, Yamamoto K, Kubo S,

Higuchi H, Hidaka A, et al: Undifferentiated car-
cinoma of the thyroid: sonographic findings. Clin
Radiol 45: 307-310, 1992

29) Ota H, Yamamoto K, Endo K, Mori T, Hamanaka
D, Shimazu A, et al: A new imaging agent for
medullary carcinoma. J Nucl Med 25: 323-325,
1984

30) Endo K, Shiomi K, Kasagi K, Konishi J, Torizuka
K, Nakao K, et al: Imaging of medullary thyroid
cancer with 131[-MIBG. Lancet 2: 233, 1984

Summary

Clinical Nuclear Medicine in Thyroid Diseases

Kanji KAsAGI

Department of Nuclear Medicine, Kyoto University Hospital

Both in vivo and in vitro isotopic tests are
available for the diagnosis of thyroid diseases.
As in vitro tests, serum concentrations of T4, T3,
free T4, free T3, TSH, TBG, and thyroglobulin (Tg)
are determined by RIA or by IRMA. TSH receptor
antibodies are measured by RRA for TSH. In
order to differentiate blocking from stimulating
antibodies, however, assessment of biological
activity of the antibody by another type of method
such as TSAb assay is required. Radioassays for
anti-Tg and anti-TPO antibodies have recently
been developed. The former assay is sensitive
enough to make early diagnosis of Hashimoto’s
thyroiditis. The serum Tg measurement by a newly
developed IRMA is applicable even in cases with
anti-Tg antibodies. Radiolabeled Ts-analogs are
most frequently used in the RIA of free T4. A one-
step labeled antibody method (Amerlex MAB Kkit)
and a sensitive RIA with use of equilibrium dialysis
(Model FT4 kit) have recently been in clinical ap-
plication in our country. These two assays have an
advantage of overcoming two major problems,
effects of albumin and anti-T4 antibodies, that the
analog method has.

As in vivo isotopic tests, thyroid scintigraphy
using 23] or 99mTc with the combined assessment
of the thyroidal uptake rate of each radionuclide
and tumor imaging are performed. The thyroid

scintigraphy gives functional information, being
useful for the differential diagnosis of destructive
thyrotoxicosis from Graves’ hyperthyroidism.
Hypothyroid patients with increased 1231 or
99mTc uptake are suspected highly to have dyshor-
monogenesis or reversible hypothyroidism due to
iodine excess. Adenoma and cancer are visualized
as a cold area, whereas hot or warm lesions are
observed in patients with Plummer’s disease and
adenomatous goiter. We recently found that ap-
proximately half of the patients with euthyroid
ophthalmic Graves’ disease exhibit such hot or
warm lesions. 201T], 67Ga, 99mTc(V)-DMSA, 131]-
MIBG and !31] are employed for tumor imaging,
201T] scintigraphy is useful for the diagnosis of
thyroid cancer, and for the detection of the
metastatic lesions. %’Ga is concentrated in
undifferentiated thyroid carcinoma and malignant
lymphoma. 99mT¢(V)-DMSA and 13!I-MIBG are
used for the diagnosis of medullary cancer. 99mTc-
MIBI is also useful for the detection of metastatic
lesions of thyroid cancer. 1311 whole body scan is
performed in patients with metastatic differentiated
thyroid carcinoma, and in case of positive imaging
the patients are given a therapeutic dose of 131],

Key words: Radioassay, Tumor imaging, Thy-
roid scintigraphy, Thyroid diseases.
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