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BEE KPR X OIEEREOFRRMGE T L BRESIF o Tg BE 2 2 Hifk RIA £ b G&H) i
IVBIEL, BEMESRERM L. £/, —MOEMIZ oW TEEER & Te E0 BFRS X UHIRE
Al G0t Tg E~OEELZHR L. EFH Q1) ThH Tegix 93% icthiEh, 0~30 ng/m/ (2434
L, T#911.447.6 (S.D.) ng/ml Th -7-. FEFMEE 22) B L URE 47) ot Tg Eix 85~86% T
FETH -7z ik, BRELEBODZMUE (13) 02FrEHEEZRL, BBOEHIhZVE 00 Tg
B3 24 (17) £ T 6.7+£15.4 ng/m/, T2 (14) FEHI T 34.0127.0 ng/m! Td - 7z. 5L (5) & JRE (2)
DRBEDPBETIIBRHUTHEL R L. EBFEOKE & L Tg EDMFRIE, i EARESMEIZED 2>
ol Tg EXFRBARE TSl h, HRoMEREOHRIETEAL, TSHZXVHEHShATHWDZ L
PR E iz, Pk Tg EORETFRIBEFEOZE L RREZOBEBICERTH D, VFUIITIRETD
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bR F AF W

L ZC®IZ

FA4usasY o (Te) ZERBTEK S H, B
WA LE COFIBREL LT, 2HEANCEESH
TWAHFEM 67T, LHEFREK 19S oEEAT
b2V, TgiX@FHORETIMP~ZHRH LW
LD EEZLRTE M, 19694 Roitt 52|z &
Y Tg o RIA pBFsh, EFFOMPIZ LK
B Tg WEETIZLHRBEDLNZ. F~D
Tg OHHIZI TSHIZ X o Tay be—LshTW
5LTHEROIH BN, KMTH Tg DHELEE

* R PR RREESR

b [l E
2 S5
Rk TR E IR E R
A 5STEEI2B 6 H
BeREZ At 5842 A18H
BIREERSE © PR RE kS P ET 4-6 (8 650)

MRS R RRRRESR
th & B W

WZOWTIRAEBARHATH S.

A Tg WEEEFRIRIMEERZ T LD KROH
RIEBRTEMEL 25, T ixFRIBER T DO B
BESNB 2D, ZOREORIEFRIRSMLE
DIEFE% o follow-up ICfEE~—H—L LTHH
THHV, FEHELLT TREHERED Tg D
RIA® 2L, FRBEFEE M Te JHEE
DREDFAMIC > EHEOL, FRRMEEER
FoRFZIMA Teg WERED VF ALK EE
LWeEXTET.

EHELRBCETF A v v 7Y vy Lok
BRI ETY, VFUREICHAMMERTES S
LEROLNBREE B, 22 THEIZ, o TgiE
EEDRIE A FARIRIES 0 Wi = a4 D follow-
U IZED L S ITBEIoh & 5 BH TRIGES
X OTRFH% O FIRIRIEGEE 0L Te JEEE* R
ELz. Zhbn ) b—HiconTRFHFCE
bhiEBEO0ERE*JIEL, EFOoKE s Lip
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Tg BEE, NEM: TSH BE L EFERR L UOMmF
Tg BEOBEERET L. ¥/, fu TSHEE
OELL Te BEOBEREBE L.

L H¥REFE

*F G FURAR O T4 % 7213 BHERIT X 2 MR
HiCk ) B OREE L - FIRIRERSEE T, KA
PEOSMLEI0F), fREARI, FURAROLHE, e
W 723, U AR E T e oMEE 52 fls X OV
24 FURIRANC X 5 fHETER E =0 7 RE 6 4
DA I2ERTHB. Eiz, FIRBCEEZ2E
72 WRBEEIE OB A3 1B EFE R L L.

Tg DPERFEF YA v w7 Y ¥y bMZX
3 2HEERIA C X VT- . BEMBEHICH
FAwmruYy o HOHME (anti-Tg) BFET S
BAICBELWY TgEXE AL WD X v b
DFNFITHE > T E T anti-Tg #JE L7z, anti-Tg
DORE kR M I BE-Tg (T) 2 Mx T, A %
aR— MEIZHE b r-Z e T v RN TELL,
R o EER (B) 2 JIE L, B/T (%) 2 5HH
L7z. anti-Tg o fF7E B/T 28 10% 2L kT
Tg OREMICHETZ D 104 LLTFOLOD
BIZoNWT Tg #RE L 7=,

TSH OIERE—FC 4 T4 Y b=To*
v FERWEERET vt ED XV EL
7c. 7 TSH BE0MEX * v MRFD0 Y VB
EAH T HIR L Tl ORIEE THIE L.

Iom. #& &

1. ERESLURARPRIZEREE D anti-
Tg OEtER
B/T (%) % 10% PLED 4 D% anti-Tg [Fik &
L4, Tablel iR+ X 51, EFEHE3IFIE
LHHRIETH - 2. RIBED FIRERS L3045
T 8 51 (26.7 %) A%, MGAE T i3 64HFIFR 17451 (26.6 2%5)
NEETH o 7.
2. FARPRBREFEEEONS Tg E
EHE, RaEOFRBRMUES X ORESE
ot TgfE# Fig. 1 2R+, EREHE Q) Tk
0~30ng/ml 2434 L, F#911.44+7.6(S.D.) ng/ml
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Table 1 Anti-Tg antibodies in patients with differ-
entiated thyroid cancer, thyroid adenoma,
and normal subjects

Anti-Tg
Total No.
Positive (%) Negative (%)
Cancer 30 8 (26.7) 22 ( 73.3)
Adenoma 64 17 (26.6) 47 ( 73.4)
Normal 31 0(0) 31 (100.0)
normal sublect differentiated adenoma
thyroid cancer
(n=31) (n=22) (n=47)
lymph node
metastases( 4 )
{ 3588888688
300} ° ° 1300
A
N L]
2001 200
L]
[ ]
L]
8
8o
L]
100 100
' 3
$ | 3
4
[ 3 C 4
o | :
L d
. >

0 0
Fig. 1 Serum thyroglobulin levels in normal subjects,
in patients with untreated differentiated thyroid
cancer and thyroid adenoma.

Thote. i, 294 (93%) ¢ Tg BERHEH
7o, MmO 224 (FLEEMREE20, ARl B
LRI 1) Tit 6.2~320 ng/ml LIk L KW
AR L, 1941 (86.4%) A% 30 ng/ml LI ETH -
T Eir, THRIEEY L HiEBE - T
2, BERORWEREN L ORI /Kic Te fEARKR
ZEREALRE» -T2, —F, RE@7F) T
4 0~320 ng/m! PAELiEWAFfERL, 404
(85.1%) #% 30 ng/m! DA L OEMETH » 1. FEERE
1357 80% 1 AR TH o 1225, FHEE BN
Ty TeERRELD Lol HAIZ A bR
7.
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3. EmOEELMF Te fEdH L UAEME TSH
BB L Teg fEORAGR

36flic > & [EHEEE & i TefED R % Fig.2
IR, BRIVEBEL LIcERE TefEORI
B—EOBEREALNEPoTz. Tihbb 10g 2L
LOREVEF T TS EXEEL 2o b D
VLN, £z, TgfEA 320 ng/ml PLEL
DT 0EFIRNIz>WT b EBEER (2hEh 349
+233g BEU25.8+£259) iCHLM 2 EEE
o o7 (p<0.4). —F, 320 ng/ml/ LLF D
FEPICOWT, EHER L TeEOEERE HEH
Rt 5 Lt ER —Tg fE0HEEIZE (h=10) T
r=0.75 (p<0.02), [ifE (n=16) Tix r=0.59
(p<0.02) TH > 7=.

WX TSH {E L EFER O #1121 # (n=12)
<1k r=—0.38, [8fE(n=24) Tiz r=—0.14 L E
DB AZ NI »Tz. 7z, TSH & TgfHic
SNTHE (n=10) B L ORE (0=15) Tzh 2
hr=—025 8Lk r=—032 CHEOHEZE
DL Mol

4. FRIRAES L UBREED A% O mh Tg &

&

FRREEE MR o FIHEofmFf Te fE 2
Fig. 3 ITR" 7. BRSLEBBOLZ LN WIEFID
LA Tg f (6.7+15.4ng/ml) i3, TR
o Tg ff (34.0--27.0 ng/ml) iz Hris U TIE W ME 23
H o, WMEOFHE
Bk b, ERCEmBOH BEF O M Tg fHid v
Fhi 0ng/ml PELEoEEEZRL, TALEE
DRWEFICERTHEEBERCEE Tho (21
p<0.001, FH&Hg p<0.001). 2454 < 320 ng/ml
PED 4 FlizE B X Ofi~DOEREBEFITZD
LI3IFNRLARRECH o 7. £z, HEHHHT
BEBEO LN~ ERE L AJBRETH -
Tz, 2fEFITFEIR 106 Tg fE23 0 Th - 7228,
6 FliTiEfE A5 5 Tg A58 b, 1 4ix 64 ng/ml
YEMEER L., £, EEHERHO144] T3 8 4]
DEFHETHY, 6FINBEERLE.

BROHIRIChIc>Tlih Te BELHELE
TIEFID 5 B, Fig. 4(a) iR HO 4 FlHFRTO

B2 2(p<0.05),

3 8 8 & &8 6
. o
E ©® Cancer (n=12)
2 O Adenomg (n=24)
~ 200k
[
= o
2
2
g °
>
= o
s
& 100F o0 ©
0 & o
.
8 °
%
e .
® o [ ]
o
8 N N "
0
30 60 90 120

Tumor Welght ( g )
Fig. 2 Relationship between tumor weight and serum
thyroglobulin levels in patients with differ-
entiated thyroid cancer (®) and adenoma (O).

Total Thyroldectomy Subtotal Thyroidectomy
Recurrence or metostas!s Recurrence or metastos!s
(-) (n=17)  (4) (n=10) (-)  (n=14) (+4) (n=3)
Sbéd é
300 - 300
€
2
=
3
8
2 200 - 200
2
2
(3
; : °
[
00} ° 100
° o
o ° .
o
-2 3‘20—5 . .................
6.7 & L.

Fig. 3 Postoperative thyroglobulin levels in patients
with differentiated thyroid cancer (papillary
adenocarcinoma (Q), follicular or papillo-
follicular adenocarcinoma (@®)). The broken
horizontal line represents the upper limit of the
normal range.

o TgfExWwFh bEETH D, HE3po
Tg fHIZ THRPIIET L, B IEERE BREL
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Fig. 4 Time course change of serum thyroglobulin

levels in 5 patients with differentiated thyroid
cancer (@) and in 2 patients with adenoma (Q)
after treatment.
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untreated Thyroxine
Fig. 5 Serum thyroglobulin levels in 5 patients with
thyroid tumor before and after administration
of thyroid hormone.

EBERe T, TeELEETH 2. o 1 f
IANATRMETH -7z Tg fERME LETE T, 13
PABRIREERL, BOBFICIZLOLBHS
A7z, Fig. 4(b) 12 9 » B ATic & IcHE v T 1811
BEREZITTWB M TgfEXR L, BEBs
A Lhl-BET, PIOFIKHE TV, TgfE

300 - —
20 o
€
2
= 100 | 5 ._,,./"
2
1 1 1 1
2 7 0 5
300 —~
200 |- o
S
2 100 | R
b
e
1 L 1
2 7 0 5
Patient 1 Patient 2 NEske

Fig. 6 Serum thyroglobulin and TSH levels in two patients with total thyroidectomy

following the withdrawal of Ts.
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BRAZET L, BEREKROZEL TV,

Fig. 4(c) 2 ifED 2 fEGIT, 1 Bl BAERTICE S
YRR & 2 e’ mF L, M Ts X RERE
R Llc, BERfgms Te HiEEL 2D,
BFRLADTWARW. fho 1155 B FEoFiE
THEFRHRLIC#ARL, o TefEbEELE -
Te IR Lh TefEREE L 20 BRI
ZHRTVARW.

5. EBBECHITH5REAME TSH OZE{LIC &

b Tg BE~NDHE

FRIE 4 filiz 1 22 A A koo RHifd (5 3 2 A D,
i, BIFlIcoWTRFHETO I@AMIChE
>T, P uxvr 25pg/B) 2EELIHAD
L Tg fEix Fig. 5 1R+ & icWwFh b ER]
CHARTET L. 72209 bIRE2 flicon
T TSH 2JEL, H4A r X & 50H
# T TSH 0 FZE0ETHRED bhiz.

% 7- Fig. 6 ik FRIRSMEB TEHFREZT I
B Te fEXE L, BELELERS X VR
Bokbhs 2HiconT, FREEZRIEL,
BIQmCH) L2328 Ax ¥ vk fTo 2 HED
fid TSH & TgfEDZE 2R L7, M TgfEix
TSH o#ffnicffnw bR L7z, 25 2% v v Tid
FEG] 1 AAEOFIE X ORI, EF 2 FEFR
Bl 240 b B oKEEREZITY, BB
BT THhH 5.

Iv. # =%

firf Tg fEAFRMRIMEEOERE~—7 L LT
FERTEZ LBH|EO STk, FL LTH
REFOBERIC Te ORENEFHTH S Z L 2B3H
EERTERY, 963k Te 0 JIE IR b -1
SRLNHRICEBNWTOLRIESWEL ¥ KT
BIZEOLE»o7. ZOHEL LTIxER Tg 25
REERZ L LFEFICE B (anti-Tg) OF =
I BB THEDFEER»r1 B8 Ichbolc
HREh%., Ay MIER Te NLETH Y,

ZhERWT anti-Tg ORE LT FE1H 5.
RIBFED FRIRER X OBED BE 0130 %%
anti-Tg BEHED-», TeRIENRTE L h o7k,

anti-Tg [t E OM T Te HIZE T 867, R
ETIZ85% NEME CThHole. M Te REIIE
Bt o RRIBRETOREL 2 5 2 ®, TeE
DHY B EFOLE M L IRELER T2 2 LiZ
HEEchs., LirLiaolf TeELRHETS
B5ZLERRBOREEZTETILOTHY, &
FIER RSB EEGZETICIN L T, MB2gke LT
HRRERYERET IO LEDNS. i, B
7, REMEFE, S v RERS L UERE
EBOER®EITL, FRIRESZ-E) Licw
X5k RRBEOSA I Te B Eifg 2 L
AbeTElE BIBIBLDOLEEXLNS.
[EgEoER L TefEDRHIzIx Te fE4° 320 ng/ml
DT ofEH T, REL LI EHRREEZ
TN, 2ELLTREEOHENRD 3 LiZHE
bk, ToIEL LT, Fenzi 520 8
ELTWB X oI, EENLER Tg LixHiEtED
RBir s Tg #FEA LT3 AIREMR ML ~ D #itH
ORFEAME L DIEFI TR B Z L LRI D.
WHEMED basal TSH & JEFEOKE & B X U
o Tg EDRICIZEA &2 48R REE2 -
723, 84 o fEFE A ORFEHIE T3 EYE TSH
OHWRICHIE LT TgERHEML, mLh~o Tg
OB TSHick>Tavibe— L EhTns
YExbh, EROBESOL—FK L.
igBEEomT TeERERELEBLRDLIE
HZHOKS TEEEL TR L. —F, BEEERR
BB WEAE TR Te fEid LI
Kk L CEEoHAR A bR, TeEXERFET S
FREBOBRE R LTWS b0 L EX bhlk.
iR E 0TIz 10 ng/ml FEOEMEERT b
OBRB LN, T v A ORDBRHBREENS
10ng/m/ BETHZZ b, BEIEFTHD
LRMETE Y, BEBEREETS. ¥, 2
BLUTHSERET 30~100 ng/ml/ © TgfHEZRL
BN SEBEERERERWEEFFliconTIE, BEE
DEFEBLIUVEREE 45 1 T follow-up 3.4
EXbB LBEbh3.
FURIRERERE oM Tg WEOHIED BEEIZ
ZOPH L V3L LAEREOEKBBLEICIENWT
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BICHERATHS LBbh3. REONHKICD-
T Te B LB ER T3 REL bic Tg
ErEE~—r— LTHERALES. CLic, F
WL B ORE S L D2 BRI Y v 330
B AR LY, Fi, EREBLDHD
BERLEERTHIHEEICIT Tg B0 E 2Dk
WEEIZ B, FORSIIIEENO TeExm
> TR L follow-up D L TEHEHETHS L&
xbhiz. 2FFITERSLEENEDIL S HEE,
0TI By v F 7 T L 217 5 UM
Hik L, AWEY TSH GfEo b & T, Tg DRIE &
B 25 2% ¥ V2T ZLBEE LW EEDR
3.

V. & ]
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1) RIEHROFRESMEHER X O RED BEF O
309 ix anti-Tg 3Pt TH B 72, Tg OREM
T&hhrolk.

2) EFEFoMF Tg EEI 0~30ng/ml 24y
L, 93%ic Tg A& hic. Te OFHHEIE
11.4+7.6 (S.D.) ng/ml T - 7=.

3) RIBBFRIRE 22 4)) o 867, fg il (47
B o 85% X T BETH - Iz.

4) EFERL TgEOMRIHHZENZHE
DOHEERE Ao T2,

5) MEBEE fF Tg fEix ;KM TSH oy
WiZIELTEL, Tz TSHick->Ta v b
B—LEhTWBE LEZ LR

6) 1 Tg WEERIE X fEH O M2k X O
BREORBBERCAALEX .
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Summary

Clinical Usefulness of The Measurement of Serum Thyroglobulin
in Patients with Thyroid Tumors

Katsuji IKEKUBO*, Toshiko HAMAsAKI*, Akiko YAMADA*, Sanae BiTo*,
Hitoshi TocHIo*, Yasuhiko Saikr*, Hidetomi ITo*, Yoshito MORIMOTO*,
Takashi AKAMIZU**, Kenzo SAWADA**, Takashi ISHIHARA**, Toru MORI*¥*,
Toshiaki ISHIKAWA*** Tadako KOUSAKA**** Takashi MISAKI****,
Yasuhiro IIDA**** Keigo ENDO**** Junji KoNISHI**** and Kanji TORIZUKA****

* Department of Nuclear Medicine, ** Department of Internal Medicine,
*** Department of Surgery, Kobe Central Municipal Hospital
**** Department of Nuclear Medicine, Kyoto University

Measurements of serum thyroglobulin (Tg) were
performed in 74 patients with differentiated thy-
roid cancer and in 53 patients with thyroid ade-
noma.

Serum Tg was determined using double anti-
body Tg RIA kit (Eiken Co., Tokyo)

The correlation of serum Tg with tumor weight
removed at operation was examined in 12 patients
with differentiated cancer and 14 patients with
adenoma.

The effects of thyroid suppressive or replace-
ment therapy on Tg levels in 7 tumor patients
were also studied.

Serum Tg was detectable in 939 of 31 normal
subjects, with a mean value of 11.4+7.6 (SD)
ng/ml (range, 0 to 30 ng/ml).

Serum Tg levels were elevated in 85-869%; in
untreated 22 differentiated cancer and 47 adenoma.
High Tg levels were found in all 13 thyroidectom-
ized cancer patients with evidence of recurrence or
metastases. Of 31 thyroidectomized cancer pa-
tients without evidence of residual tumor, mean
serum Tg level for the total thyroidectomy group

(n=17, 6.7+-15.4 ng/ml) was significantly difierent
from the mean of subtotal thyroidectomy group
(n=14, 34.0+27.0 ng/m/) (p<0.05).

Tg levels were followed after treatment of surgery
or radioiodine abration in 5 patients with differ-
entiated cancer and 2 patients with adenoma. A
patient with residual cancer had increased Tg levels.

There was no statistically correlation between
serum Tg concentrations and tumor weight.

A marked reduction of serum Tg was otserved
in tumor patients during thyroxine suppression
therapy. In 2 patients with residual cancer, serum
Tg and TSH levels increased after Ts withdrawal.
These results suggest that Tg release is controlled
by TSH.

We concluded that serum Tg determination is
very useful and should be used as a rcutine test in
the evaluation and management of patients with
differentiated thyroid cancer.

Key words: Serum thyroglobulin, double-anti-
body RIA, differentiated thyroid cancer, thyroid
adenoma.
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