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Significance of Measurement of Serum Thyroglobulin in the
Patients with Differentiated Thyroid Cancinoma
After Total Thyroidectomy
—A Marker of Metastases—

Kiyoko Kusakabe!', Yoshiko Ohta?, Yukiko Kawasaki!, Masako Maki,
Michiaki Hiroe?, Teiko ShigetaV, Takao Obara?
and Yoshihide Fujimoto?
1) Department of Radiology, Tokyo Women's Medical College
2) Department of Endocrine Surgery, Tokyo Women's Medical College

Research Code No. : 730

Key Words : Thyroid cancer, Throglobulin, Tumor marker

Serum thyroglobulin levels of 45 patients with differentiated thyroid carcionoma were measured
on and off thyroid hormone therapy, and compared with I-131 and T1-201 scintigraphies with respect
to the sensitivity for detecting metastases.

All patients had been performed total thyroidectomy surgically for the treatment of thyroid
carcinoma.

Serum thyroglobulin levels during withdrawal of thyroid hormone were more sensitive than I-131
and T1-201 scintigraphies.

Serum thyroglobulin levels were correlated significantly with the size of metastases.

No significant difference of serum thyroglobulin levels was noted histologically between papillary
and follicular carcinoma.

Measurement of serum thyroglobulin levels during withdrawing of thyroid replacement therapy
is thought to be a most sensitive method in detecting metastases in the patients with differentiated
thyroid carcinoma after total thyroidectomy.
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11 Tg Ong/ml DEEER CTHRT 5 X 5 IcigR X
NTW5,

L2 L HEOBRICE TIRENTE LERE
Tl £ THRAMEBRRE KL BHREYHR
4, Tg Ong/ml EERERRORRANTTETH D E S
FOBE LI,

FRIREBBELI O BIRE Tg M iE % w5,
ERTHFRLE,

I BE ME 2 8 LTS L - BRI
IR XUl %, Tg Ong/ml BEE L L V4T
Z A1/ 10R5 0 FR LI, £ LOFEME 11311
B, EEOENE S » Allichi b D1/1 Tg
fil, 1/104&FRME -+ L T1/10 Tg Ong/m] E#
BARPIEDO REBRE, Q1/1TgEL EARB IV
Tg Ong/ml EBEWE I X AHIE TegfE (/10%FR
TgfE x10) iowCTHR Lk,

i, EEMF [ L O 01/1 Tg &% dupli-
cate T, fflix£ T single TillE L 7=,

COFER, 10flo4RI X B ARG Fig. 1
DX 5iTih, 1/15551/2,0006 O EEE IR
THEARR? S Efr2 R L7z,

REBME I BXCINDOBHEEBRMDEREY &
5E L), MEIOV/IMEERFRD Tg 0F
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EEMA [ 01/1 Tg E206.5ng/ml iz xf L1/1
fEHEERFR Tg E0192ng/ml 134 B K <
(0.001<p<0.01) %=L T1/15HiE Tg 0 EHeyg
AL RO Te E13230ng/ml & A Fic 5
Motz (p<0.001),

M I & M 1 &4 < A1/l TgfEes L
VI ELEBFRTgERXE B CE» -1
(0.001<<p<0.0D), FAIMmE I bzl nl/1
Tg &1/ IBEARFR Tg EOER 2 113H &
7% TH -1z,
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Fig. 1 Dilution test of serum thyroglobulin with physiological salt solution

Table 1 Interassay reproducibility of
thyroglobulin levels

Dilution ratio

Control serum

1/1 1/10 (P)* 1/10 (St 0)**
N 87 51 51
Mean (ng/ml)  206.5 19.2 23.0
SD 28.4 2.1 2.5
CV (%) 13.7 11.0 11.1
N 56 54
Mean (ng/ml)  239.0 22.2
SD 34.4 23.4
CV (%) 14.4 10.5

* . dilution with physiological salt solution
** - dilution with thyroglobulin Ong/ml standard solution

1 5 o 31 Tg Hidk o BIE gk I % 1z 1-125
TgxMmzTAvFa—t+L, Hfictyrns
) vERINZTGELL, Bt oS R Y S
R T HEE (%) TEHLL,

1MiEF Tg EXP Tg iEH20% LT D5 & 133
BECKTHHEI e EEAEHE LI,

LFICFREFHFERERTR, 3 X OHIER
DIn#E Tg % L OV TSH %, RIA $Eic THITE L,

BRI AT IERO Tg s X O TSH ©
B, FERlE LT, RALTWFRIRFOE
BV I B R TfT o T2,
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Fig. 2 Correlation of serum thyroglobulin levels
on and off thyroid hormone therapy with site of
metastases

O ; Follicular carcinoma, ® ; Papillary carcinoma

For each bar, left and right circles represent the

thyroglobulin levels on and off thyroid hormone

therapy respectively.

*; positive anti Tg antibody

Lung
Bone

Lung and

MiES4 e 7w 7)) vOllifi~—7— & LTOfi#E

BO 44T, £%69.9%, 51.6%, 41.4%, 25.8%
Thoiz,

2. ERBBEBAL e iE Te @ (Fig. 2)

1) EB4E LAY (Table 2)

BB LHLGIOME T i, B RIRFI®RS
#1132 0 ~10ng/ml (GF35+4SD, 5.8+4.1) Lich,
FIRARA P IERRX, 0 ~45ng/ml (9.8+12.0) &
'ﬁ:ot.

DA, 3HH15ng/ml Ll ofE 2 B &
IEREIZ B L, Hic4bng/ml #5 Uiz 14k, 1-131
RERGCLY, BREFRIBOWE L, ki
BOBEIBITIN TG BIEHTH - 7,

i) Vv R (Table 3)

Vv AHIERREE 4 BloMiE Te B, SRR
JRAK:E 0 ~110ng/ml (36:+43) &7s b, Zic 3
F1ix22ng/ml LIF DETH - 7o pd, #FeieE -
B Tg B, 85~3,400ng/ml &, 4 4 B
ExRLT,

M, Thb 4P, BFEr 1131 X BB E R
OB, Thh Ty,

i) fiEsfE8 (Table 4)

Es R B 1260 o Mg Tg vk, BRI RR F i
1310~9,830ng/ml(1,277+2,629) & 72 b, 20ng/
ml LIF %R E U FERIA 2 fl4 b, BRER
Fler RS2, 55~20,240ng/ml(3,216+5,315) &,

Table 2 Profiles of the cases without metastases

Case Age , Sex Histology Resulls of Scafi 1-131 Thyroglobulin levels
number (vears) ?f s theraPy (ng/ml) at T3' or T4
carcinoma I-131  T1-201 (miCi) replacement , withdrawal
1 41 F follicular - — 150 10 3
2 34 F papillary —_ = 207 ] 45
3 53 M papillary —* — - ] 30
4 16 M follicular —* - - ] 5
5 45 F follicular — —_ 250 10 5
6 51 M follicular —* — —= 3 0
7 46 F follicular —* - — 0 0
8 25 F papillary -t = - 10 10
9 57 M papillary —* - — 6 2
10 51 F follicular — - - 10 15
11 68 F papillary —* — - 10 10
12 69 M follicular —* — — 0 5
13 23 M follicular —* —_ — 5 0

*: 1-131 accumulation at thyroid bed, considered due to residual thyroid tissue

(54)
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Table 3 Profiles of the cases with lymphnode metastases or local invasion

Case Age , Sov Histology Realts of sean 1-131 Thyroglobulin levels

number (years) t_)f . theraPy (ng/ml) at T3 or T4
carcinoma I-131  Ti-201 (mCi) replacement , withdrawal

14 47 M papillary - + - 110 3400

15 43 F papillary = + = 22 89

16 54 M follicular + + = 12 103

17* 46 F papillary = = = 0 85

*: local invasion identified by surgery

Table 4 Profiles of the cases with lung metastases

ass A, Sax Histology Resilts of lScan 1-131 Size Thyroglobulin levels
of therapy of (ng/ml) at T3 or T4
number (years) . s e .
carcinoma [-131 T1-201 (mCi) metastases replacement , withdrawal
18 24 M follicular 4 — 450 S 29 55*
19 45 M follicular + = 300 S 10 155
20 28 M follicular + - — S 727 1,030
21 36 F papillary + + = S5 17 07
22 33 M papillary + + 420 | 121 2,075
23 38 F papillary o + 200 I 1,417 4,790*
24 48 F follicular + + 300 I 1,448 2,680
25 30 F papillary + - 250 I 443 1,066
26 71 F papillary o + 100 1 50 900
27 68 F follicular 4 + 100 1 970 3,328
2 52 M papillary + + = I 256 2,198
29 41 M papillary 4 + - L 9,830 20,240*

Size of metastases ; S: small, I: intermediate, L: large
* . positive anti Tg antibody

Table 5 Profiles of the cases with bone metastases

Case Age , Sex Histology Results of scan I-131 Size Thyroglobulin levels
of therapy of (ng/ml) at T3 or T4
Eknkies (years) carcinoma  1-131  T1-201 (mCi) metastases replacement , withdrawal

30 71 M follicular + = 300 S B 118
31 36 F follicular + = — S 5 44
32 59 F papillary + + - S 10 170
33 62 F follicular + = = S 5 B3
34 26 M follicular + = S 49 156
35 62 F follicular - = 195 1 474 1,832
36 46 F follicular + + - 1 1,367 3,788
37 72 F follicular 4 + 300 L 4,480 11,860
38 75 F follicular 4 + 300 115 54,000 234,000

Size of metastases; S: Small, I: Intermediate, L: Large

Mg Tg i WFhdRESMBEL b, FRIRFR ErRELL DR, BE2TTHEEEA LRI,
AR YEEOEME (p<0,05) ZELK, iv) BERE (Table 5)

BEREOLE &L, IMiF TglE & OBIFRI, BEEH I FloFRBARAFO Tgll, B
FAREFRAS, PIERECEBERED 5 5 &M e kKoo Tgfl X, &4 5~54,000ng/ml

EFI624F 5 A25H (55)
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Table 6 Profiles of the cases with lung and bone metastases

Case Aoy, St Histology Results of scan [-131 Size Thyroglobulin levels
tumber o) n_)f . thera!ay of (ng/ml) at T3_or T4
carcinoma I-131  T1-201 (mCi) metastases replacement , withdrawal

39 40 F papillary + + — I 38 6,300

40 62 F papillary = + 200 L 100 1,720

41 52 F follicular + + 200 5 6,240 12,800

42 52 F papillary + + _ L 12,400 72,400

43 40 F follicular + + = L 26,500 123,000

44 67 M follicular + + - L 4,010 8,790

45 57 M follicular + + = L 13,380 12,060

Size of metastases; I: Intermediate, L: Large

Table 7 Distribution of serum thyroglobulin levels with respect to size

of metastases (ng,/'ml)

Size of metastases

State of T3 or T4

Small ‘Intermediate Large
n=9) (n=10) (n=9)
Replacement Range 5—727 38—1448 100-—54000
Mean+SD 95224 653+ 557 14549:£15698
Withdrawal Range 44—1030 903—6330 1720-—234000
Mean+SD 209+293 289911613 55208:£73512

(6,705+16,778), 44~234,000ng/ml (28,000+
72,9200 &, FRBHRBAFCEL, FIERCE
WEHEER R LICH, BEEYRDRI -,

ZDA, 4 FHFIRRFIRARX10ng/ml LT
DEMEZ R L1ca, LRI 1344 ~170ng/ml @
BEEEXEL T,

X, FRERFIRAFTHhIEBFT Y, Mk Tg @
i, BEEHEEIKE s i, BEYRIE
EIE RN IR AN

v) i & BEBEE (Table 6)

THIDM L BB OME Te ik, BIHREH
AR FB 121238 ~26,500ng/ml (8,953+8,693), *
L T Ik BF i31,720~123,000ng/ml (33,871+
42,711 tigh, FRRFPERCSHELRTE
MAZbLRIH, BohhEEEIRDLRE
s ?‘C,

3. mj#& TSH & mi#& Tg

FRIBASEAEEL T > T\ 50 MmiE TSH
(23,0+3,50U/ml CE#H+SD) &7x b, HFEE
s IERFIX70,0+54,06U/ml & ¢ - 7c,

FRIEFIZ I+ 52 LicXx b, MmiF TSH ik

(56)

BRI LR (p<0,00D) U, FHRZ TG
Traic,

UL, TSHDO ERE L Tg o LRE & ORic
3, HTHEL TS, REBORIBDOLTH
BLTH, HBEIEZLR G iho i,

4, EBENOKXE & ¥ MiE Tg (Fig. 3)(Table
D

fidvgr, U, DO FICERRE T 5 28 %,
EBREOLEEING IFCoU, mis TefEs it
B35 &, HFURBRAIRFAER L, A B¥14,549+15, 698
ng/ml, $B653+557ng/ml, % L T/ EE95, 4+
224ng/ml &, BAa K E X EFTET I D
(p<0,05),

FIRIRAFIERED Tg S, K, &, MEETEH 4,
55,208+73,512ng/ml, 2,899+1,613ng/ml,
209+293ng/ml £ HEELZD (p<0,05), BME
BORKEL B, BELRLE.

5. RIBFREEESHET & M Tg {E (Table 8)

[RFEH DFEFRT R H B FLIARE & FRalsE 5
W EBEOLE S Ll Tg L Ta
5 &, FRIBFIRAREZ U CohikREdE, Pl

AAERSGE 0478 £55
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Table 8 Serum thyroglobulin levels with respect to type of histology (ng/ml)

Papillary Carcinoma

State of
T4 Size Small Intermediate Large
e (=2 (n=6) (n=13)
Replacement Range 5—17.2 38—1,417 100—12,400
Mean+SD 11.1*+6.1 388481 7,443+5,297
Withdrawal Range 107—170 903—4,790 1,720—72,400
Mean+SD 139+£32 2,894+1,994 31,453£29,925
Follicular Carcinoma
State of
Size Small Intermediate Large
A =7 n=4) (n=6)
Replacement Range 5—T727 424—1,448 4,010—54,000
Mean+SD 118+ 249 1,052+405 18,102£17,825
Withdrawal Range 44—1,030 1,832—3,788 8,790—234,000
Mean+SD 2294329 C 2,907x735 67,085+85,059

/ /
/

i e
7

<

\%\&}
~3~

Serum Thyrogleobulin (ng/ml)
=
q.

B
e

m»-nf%-
al

Site of Lung , Bone Lung , Bone ,Lung and Lung , Bone , Lung and
lMetastases Bone Bone
Bize of

Metastases Small Intermediate Large

Fig. 3 Correlation of thyroglobulin levels with
respect to site and size of metastases in the
patients with distant metastases (n=28)

O : Follicular Carcinoma, ® : Papillary Carcinoma

For each bar, left and right circles represent the

thyroglobulin levels on and off thyroid hermone

therapy respectively.

*; positive anti Tg antibody

OFVFLIERE X b dmEY R~ TEES A bR,
L LEEOREY R LD, BREEHRE

FEFN624FE 5 A25H

fFD K& ah#E o Tg(FLEARIE3R8481ng/ml,
FRIBR L, 052+405ng/ml) DA THo7 (p<
0,05).

6. I-131> > F 4574, T2 »F 735
74, %L TF Tg BIEDEHIRE

10ng/ml LI FolnfF TglExgi s +5 L, B
REEOEBORMIC TS TgRIEOKE (B
Bt/ BGE B, FRIEFIRASOET
130,81, =L CHIEROMETIL 0L kT,

BRERFIFIER O Tg AIE OB R (Hstt/E
[t 4+ M) 130,77TTH - 7o,

Zhid, EBELUBLGION, 3410 TgfEr
%%, 15, 30, 45ng/ml Lic-7cBTHS,
[-1313% X 0 T1-201 chloride ik 5> v 527 5
7 4 OIEF O REE L, £40,758 X 10,69~
ftote, T LTHBRERT - BEORER, 0,91
Elnoie,

Iv. # &

YA mse 7Y vk, BRRFRMER Y EE
Eh545TEMNCHOEEETH S,
DALRERERRE 5 b Ty 30W 2 h, FkREE,
KoL L TRF EEETH, Witk
EEIhiEWZ &b, HF, BEE~—-»2—-LL
THER ThaHRC L - 729,

U LR, o Te fEk, BRBESO S
Ltir, BROBREL B RTRD, &5
2 & LT O EREL -,
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SEF 4, BRELIEENCERH L ICE Y
WRIZ, BEROFEDMCHE Te BIE »H %0
E 5 Rl LicAs, BURERAIER BB Mg Tg (&
1%, BEBE D EO2FF10415335ng/ml LLT L&
fExRLI, TLTZORN6HMIE, 10ng/ml LT
DETH -7,

Wihd, BEEOXE IAER2cm OFUT
DPIOCHLSEHIh, PNEREBOKTIIIL,
FREARAFD Tg I TIXRA H 5 L E %
bhiz,

IniF Tg Bk, ARSI OHNAEED TSH o
WHEEXZTTO28, SEEFREBRECS T,
Tg OEAR L UGA, Mo TSH o LR
WITHET B EShh T 5010,

FRIELSWHEOEMTIE, FYVa—Fyq=r
=V (Tss) Q*ﬁﬁE&*iTZ) sl TSH EE T
ERL, 2B EREERMD, 225358
FTY—21cET S, MiF TgEbRED 5 —
vEEL, 2HhE3BEETY -2 ItETALEED
}'L'CL\%”Q"D’.

£ o CH Ak, TSH ofI#uc X b & b Inil Tg
DEBECRD LHEEINS T,hib# 2 B0
Tg2REL, FRIBFBRADSD TegfE & B L
fo.

EBRENSFRIERALE VRSWMERTL5
LHEEINI10I%RE, BEBEYHT 5314012,
Wb FEREROSIEC X b miF Te @2 LR
L7,

AR RRIR Y £ S h, Bz KEo 11311
XY BRAERRBR HE I hTLAERTR, Bk
IE#I LR oM Tg OFE##EIX10ng/ml LI &
THDONEY L EHioh MM

4o, FEPNCEBFEIRE ShT, EBE
L &HIE 13615104101k, Tg iX10ng/ml Ll
ToEXELH, 3k ikRic15~45ng/ml
tinote, Thbi, BIECHE B ORM T
BHERTVOME Lo,

i Tg E, FRBFIRARTLPIERTY,
BBRENKEL s L X EROBEYEL,
Z #uid Schlossberg D45 & —F L7212,

FREEBOZIC L 5 1MiF Tg OfEIX, FliRE

(58)

MiF 4 w7 e 7Y volfl-—h— & LT offifd

THHEREL Y BVWEALRRLR S DDA E
DT, EROBE LAKOBERTH » 120
1)

FURBRE DB ORI, # < n b 1131z X
BEFTVFS T 7 4 BEREOBVWHRELT
BT B,

LU 31y v 5 2 5 7 4 o RGEE 375 B4 i
i X hERAbK, ¥RTO66F DR T,
FHaBRAE T89%, FLEBERFET50% TH » 119,

Fie®wa, FREEOER O#FE I T1-201
chloride 12 & 2 E{2M A RIS L%, &L
T & fmiene

LL, SBEOERE D B2 D 1131k X O
TL201v v 75 7 4« ORREER, 440,758 L0
0,69TH - 7=,

ChOOERBEOLTE, a— FABHSEY
Fioi\ NS EBOBRBWCIIR AN S b, Tk
BRAGEFREFIERFOMEY 1w /e 7 ) VHIE
i, Thorbfi>RbREOBVEBOKIEET
HBEBbhi:,
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