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Studies on the Thyroid Function Test by means of Whole Body Linear Scanning

Yosihiko Osiumi and Keiichi Matsuura
Department of Radiology, Hiroshima Red Cross Hospital and Hiroshima Atomic Bomb Hospital
Hideyasu Kiyonari, Hisashi Kawanami and Masataka Inakura
Department of Radiology, Faculty of Medicine, Kyushu University

This study was combined by whole body linear scanning and'#! [-uptake in 1, 3, 6 and 24 hours res-
pectively after oral administration of Nals!I.

And it was studied how 3 distribution in the body changed refering to time and thyroid function,
‘The curve of whole body scanning has two remarkable peaks. One showing the amount of I taken in
thyroid gland is the area corresponding to thyroid gland. The other is recognized between xyphoid
process and umbilicus, which means **I distributed in many organs such as stornach, liver, spleen, pan-
creas and small intestine. But it is considered that stomach plays the most important role for the account
of the latter pea.k..

The height and area of these peaks change refering to time and the changees are influenced by the
condition of thyroid function.

The relation between the area of these peaks and thyroid function was investigated.

Consequently we confirmed that the peak recognized between xyphoid process and umbilicus showed

exactly the condition of thyroid function in 6 hours after administration.

IZLhvE

IR RESR D 104 LT BRI U1 R
Rix, BLAVWOATWBHETHS. Na 11
YEOBGE L CLYRAFY v = v 7/ ChNNTR
BB LRI JER ST 3D B X i
%, BBVIC L B L ARIRESREE T fcix, Natell
FENEE5H 3HH T ©— 7 11 Xyphoid process
& Umbilicus 2 officdh s b, H5#earEc
R E = 7 XFRIRD & & Teofe LT\ 5 . &
B Na 1 2 @Enfncif b Lcag@A+ v v=
v 7%4T 5 & Xyphoid process - Umbilicus &

DO 120U HESH, oD R 2
A7 THBIE R L R R S AR TTHE & BEE T o 4 o
TIERLHETHSD.

HE D, TR B JERERY O 4 SR A
FY¥ = BRGNS RS S 5
Xyphoid process  Umbilicus & ¢ 153 e e )
W & o HEBIBI Rk HEF TN MR L fo o T
5.

A&
(1) HE 4 fef:
BREMEALF Y- —2HH. ERh2"x2"0 |

— 70 —



MRF1424F 2 H25R

Fig. 1 Scheme of examination.
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Fig. 2 Analysis of the whole body linear scan-
ning.
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Table 1 Cases
i | ! v (4 7

No. | Diagnoses Age | Sex U(p‘;:;:e 1T 35 (%; o ; i 3 ( 6;- “oi ~| Reference
B | | hour | hour | hour ‘ hour ‘ hour | hour i hour | hour | el

1 | Hyper. 39 m. | 44.3 |16.7 [49.2 |55.8|52.2 |2l.4| 3.7 2.5 0 on therapy |
"2 [ Hyper. 58 | f. | 16.5 | 1.9| 8.9|10.7 17.4| 3.9 4.8 4.9 2.3 '
| 3] Eu. 39 | . | 3.0 | 4.7 17.3  33.0 | 2.5 2.2 0 | on therapy
"4 | Hyper. 21 | f. | 15.6 | 1.2| 2.1| 4.2 12.4 41.4 | 18.8 | 19.4 | 3.4 | on therapy
"5 | Hyper. 33 | f. | 50.7 | 23.0 36.6 | 53.5 | 13.1 1.7/ 0
6 | St. maligna | 68 | f. | 15.0 | 4.7| 4.7| 9.5 | 12.6 18.6 | 4.7 | 4.7| 0

7 | Hyper. a1 | L 70 | 5.3| 2.6| 2.7, 5.8 |11.8|13.2| 5.4 0
8 | op.Stmoposa | 31 | f. | 23.0 | 7.5| 7.6|15.4|34.8 263 7.6| 7.7| 0

9 | Myxedema 30 f. 2.0 26| 2.6| 3.1 | 1.1/13.2|22.2 | 14.9| 4.5

10 | St. nodosa 37 f. 12.8 23| 49| 89/18.6 |11.5| 88| 7.5/ 0

11 | op. Ca. cerv. | 57 f. 8.5 0 0.2 0.4 0.8(54.8| 9.5 7.0 0

12 | op. Ca. cerv: | 54 f. 3.0 20| 2.0| 2.5 3.2 |29.2|10.0|10.2| 2.2

13 | Eu. 36 f. 22.8 5.3/16.3| 8.9(25.2| 5.1| 4.0 3.1| 0

14 | St. simplex 16 f. 26.4 0 10.4 | 15.1 | 24.3 | 81.0 | 24.0 | 22,6 | O

15 | St. simplex 30 i 8.8 1.2 | 1.8| 6.2 | 7.9 (47.0| 85| 6.2 | 0

16 | Hyper. 43 f. 8.4 2.3| 2.8| 3.8 7.0| 7.0|12.1| 6.1| O on therapy
17 | Hyper. 61 m. | 10.9 1.0| 43| 8.5|12.5|35.5| 7.2| 5.8| 0 after theray
18 | Eu. 9 f. 14.2 1.0| 1.0| 2.0 |11.8|36.6|22.0 | 23.0 | 1.0

19 | Hypo. 39 f. 9.2 0.7 1.7| 2.8| 831159 5.5| 3.1| 0

20 | Hyper. 62 | . | 44.0 |14.7/32.8/36.3/53.0/ 49| 1.8/ 1.8] 0 5
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Fig. 3 whole body linear scanning of hypothyroidism
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a. 1 hour after oral administration of I
b. 3 hours after administration

c. 6 hours after administration

d. 24 hours after administration

The high peak between xyphoid process and umbilicus becomes smaller as time passes, but it
does not disappear even at 6 hours after administration. The peak corresponding to thyroid
gland is low and it appears very slowly.

woll, differential FHHAE & D, KxnEt () Na®L g e bk, 1R, 3WFfEL 6
BBl L CRSgst s L. R B O 24 B iC & B A% ¥ v = v S RO
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Fig. 4 whole body linear scel.nmng of hyperthyrou:llsrn
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a. 1 hour after oral admmlstrat:on uf Y |
b. 3 hours after administration

c. 6 hours after administration

d. 24 hours after administration

The peak corresponding to thyroid gland appears already in 1 hour after administration and
becomes higher very rapidly.

The peak between xyphoid process and umbilicus is low and disappears in early time.
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Table 2 Relation between‘*S ! and “V ',
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Table 3 Relation between thyroidal *'I uptake
and “V .
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Table 4 Relation between 24-hour thyroidal 3!y
uptake and ““V '’ of each time.
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(Table 3)

£ S & R B EERERE, A EH
Lo THhbHh b Table3 4, Jfk Table 2 Z[F T
RIS TWA.

(3) HUIRER B JEECR (4mpffE) sve
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FURAR 81 JEECR  (4RFMEE) (XHUIRIREE
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2L T, ZORHEITIERfTE ST,

BEL, 6ER Tuak ko & LTET
5. Hb, HRE 2T EREOEHVEOEVAE
EL, BV VAEIHTWAHETHS.

Table 5 mutual relation of “*V ", 58" and
3] uptake

coefficient of mutual relation (%)
1 S (1 hour)and V ( 1 hour) «--veeeeeeee11.1

S (3 hours) and V (3 hours) «eeeeeseees 39.0
S (6hours) and V (6 hours) «-oeeeeeiens 48.5
S (24hours) and V (24hours) -«eeeeeeeee 15.0
2 1 -hour *'Iuptake and V (1 hour) ------10.6
3 -hour *'Tuptake and V ( & hours) -+« 46.1
6 -hour *!Iuptake and V ( 6 hovrs) ------63.5
24-hour ¥'Iuptake and V (24hours) ------ 25.3
3 24-hour ®'Iuptake and V (1 hour) - 6.6
24-hour *'Tuptake and V ( 3 hours) -+ 47.0
24-hour *'Iuptake and V ( 6 hours) ... 56.5
24-hour ***Juptake and V (24hours) ««---- 25.3
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Table I Counting ratio of each organ to upper abdomininal region in 1 hour after oral
administration of '*'I

N s Stomac@}; | Liver w | Spleen% ! Kidne}:% [?}:jﬁ:)ﬁ::ng: Pancnea:;%9
1 68.2 7.7 0.9 | 2.1 20.4 0.7
2 73.4 7.1 0.7 2.3 16.0 0.5
3 75.8 6.5 1.2 2.7 13.0 0.8
4 77.7 6.1 0.4 2.5 12.7 0.6
5 68.0 10.8 0.5 2.5 | 17.4 0.8
6 92.3 3.5 0.3 1. 2.6 0.2
' 7 66.6 15.3 1.6 0.7 14.6 | 1.2
8 67.3 7.9 1.0 3.3 19.2 1.3
Standara doviation | 737486 | 8.1 3.5| 0.8+ 0.4 | 2.2+ 0.9 | 4.5k 5.5 | 0.8+ 0.3

Table II Counting ratio of each organ to upper abdominal region in 3 hours after oral
administration of 131

e Stomacty}; Liver% | Spleen% Kidnes;é ‘_]De‘:ll’gﬂi?:]:r;o & Pancre;z

9 66.4 10.4 1.0 2.5 18.4 1.3

10 78.0 11.3 1.2 3.4 4.7 1.4

11 92.8 2.3 0.2 2.4 | 2.0 0.3

12 9.7 | 175 2.3 13.2 15.2 2.1

13 83.5 | 9.7 0.8 1.8 3.1 1.1

14 57.5 14.4 0.1 6.5 20.2 1.3

15 60.4 18.4 0.1 4.6 15.3 1.2

16 73.3 8.6 0.8 4.5 11.9 0.9
S e Eion | T0.2:14.4 | 116 5.2 | 0.8+ 0.7 | 4.9+ 3.7 | 1.4 7.2 | 1.2 0.5

Table IIT Counting ratio of each organ to upper abdominal region in 6 hours afier oral
administration of *']

Mouse number St.omacgl; Liver % Spleen% Ki'u:lm&‘):}6 ]ﬁ;i:g?:l:m;/o & Panm‘e;és
I 17 a5 20.9 3.1 13.0 7.0 i5
18 58.0 12.8 1.6 3.3 22.8 1.5
19 51.7 11.3 0.8 19.5 14.7 2.0
20 41.3 18.6 1.9 22.4 13.1 2.7
21 59.0 17.1 1.5 5.1 15.7 1.6
22 69.2 11.7 1.6 5.2 10.7 1.6
23 58.0 12.9 1.4 9.2 16.5 1.5
24 61.5 10.4 1.4 14.6 10.8 1.3
S e ok ion | 55.04 9.7 | 14.5+8.9 | 174 0.7 [ 11.64+ 5.9 | 15.24+ 3.9 | 2.1+ 1.1
PSS ETh oGy B, F OB TR m R
W - 2205, BEE U CERRICR B &M 0 i Table I, IL, IIL, \7R35@ b CH 5.kl
Rofix 100& L, ThrtholRodeaaEn HH2E0 B SHFOBERID LFEE 1
Li=. HITI173.64 8.6% %KL, 6FHTYMH455.0+
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