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The Effect of Increase in Length and Volume of Source in
Radioactive lodine Thyroid Uptake Rate
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Radioactive iodine thyroid uptake (RAIU) rate is an examination which determines and seeks about general
functions of thyroid gland. The size of thyroid gland is normally different between each person, also patients
having thyroid diseases have had a variety of size of thyroid gland compared with others. The purpose of this
study will investigate about the counting rate which is effected by the geometric factors through the length and
volume changes of the source in RAIU rate.

I-131 185 kBq (5 UCi) were placed in a cylindrical phantom of 0.5 cm, 1 cm, 1.5 cm, and 3 cm in diameter,
respectively, and saline was added to gradually increase the length by 1 cm in the horizontal and vertical
directions to give a change in volume. The source was measured 20 times for 20 seconds from a distance of 25
cm to 364.4 keV+20% energy ROI with Captus 3000 thyroid uptake system (Capintec, NJ, USA).

When the source was located in the transverse direction of the detector, the consequence of one-way ANOVA
is that even though the length of source is increased each diameter, there is mostly no significant difference.
When the source was located in the longitudinal direction and the counting rate of length 1 cm at all diameter
is set to 100%, the average is 92.57% for length 2 cm, 86.1% for 3 cm, 80.69% for 4 cm, 74.82% for 5 cm, and
69.68% at 6 cm.

According to this study, it is expected that the gap of RAIU rate has been depended on the thickness of thyroid
gland as well as the diameter of the beaker. We know that the change of the volume with the increase of the
length of the source had less effect on the change of the counting rate. Thus, in order to reduce the error in the
measurement of the counting rate with the thyroid uptake rate equipment, an accurate counting rate can be
relatively measured if the counting rate which is measured is corrected by thickness or the distance between the
thyroid and the thyroid uptake rate equipment is changed.
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Fig. 1. These are the images of the three experimental batches. The
red point and the detector are 25 cm in distance, The counting rates
were measured by varying the diameter and length of the cylindrical
phantom.
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Fig. 2. The counting rates were indicated by a dot, 20 times per length were measured. Regardiess of length, most counting rates were similar,
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Fig. 3. Each length was measured 20 times. After measuring counting rates, the graph is appeared with using regression analysis. As the

length of the source increases, the counting rate decreased.

SHEE AolE TR S WO Alps sk FAS
7 B HEAE o] 8ot HPEP AL 2 e ITE B

27 S7kgtol| e} Alg=&o] THasld i R? ghe
A& 0.5 cmoj| A 0.864, A& 1 cmo]| 4] 0.793, A& 1.5 cmoj| A
, A& 3 cmo| A 0.836 = LEFGTHFig. 4).

%@Eﬁé HEY A S 2] 2 0.5cm, 1 cm, 1.5 cm, 3 cmo]|A] Z+
Z}11911.92%0.96%, 11285.32%0.96%, 11801.61%0.96%, 11590.47*
0.96* 0 2 e il 7R & 2] 29] 27| 9h= AFglo]y
£ 712 491 0 cm) cpm} 0.96 2] 32 & A o] Y31
LFERS T

1IN
o,
N

ofy

i
AR A ST Lol & HsA7|H S5 g e Ade
A AES S Wl v e 2y SA4E Al

22 ol8sto] AR 1A A AALIA ol HE 2
27} QL2 e 23 Mgkek. @A) AlHek2 ool A AHgat
L ul719) A5 4 em 7|20 sto] 24410 AR B4
H9191 10%2} 35%0]4 2342 ol 43s) Hateh. 7191 4 em
o F5 ] dol7k F745HA HAHE-S AA R} WA
24 S90, He45 A ST $5 PeEoE 49l
o] Zo]7h4cm 0|31 o] wf 48] 35% hl, 2L oFo] bt
A eerrldEete dol7F5em O 2 Z7FEH 32.45% 2
ATk A 24 7o) oS8k o)73 em 0.2 Fof
£t 37.35% 2 A4 RTHEA 2% D At el SHch AY
o F4L 7120225 om o] Aol 4 ZAIGS T A9
o1 497 S U kGOl A Yo sk
2o o] wrh A9ThFig. ).
E oA BE 2471218 25 emo = A5, 4

o] mE MY 53 WAAl o] W& 7] wiEofl THAMA
A 52 nsA| Falgint. Eat AF A ATk AA| A4

Eﬁéﬂr—t—ﬂom‘ﬁ%ﬂ Sojujo]e] 179 10em W 2e
shglom, A91e] 123} Zole] thapao

—




sofety = X21H i1 = 2017

Diameter 0.5 cm

R?=0.864

Diameter 1 cm

R?=0.793

10000

4000 0

000 0

T 00

00 £

000 T T T 5000 T T T T T

] 2 4 B B 10 {cm) 0 2 4 § 3 10 (cm)
(cpm) Diameter 1.5 cm (cpm) Diameter 3 cm
12000 12000
oo R2=0.887 100 RZ=0.836

1001
4000
01
000

6000

5000 T T T T
1] 2 4 ] B

115 {cm)

000
F000H
5000 T T T T

0 1 4 & B

|Ic- (cm)

Fig. 4. Each length was measured 20 times. R value was lower than Fig. 3. The counting rate decreased as the length of the source increases.
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Fig. 5. This is data that predicts how much error will occur depending on the length of the sources. The same amount of radioactive iodine
is contained, but the counting rate decreases as the length of the source increases. The distance between the detector and the red dot is

25 cm.
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