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Study of Simultaneous Counting of Thyroid Uptake with Quantitative Analysis of
Thyroid Scans

Jung-Soo Kim"-Geun-Woo Kim?

Y Department of Radiological Science, Dongnam Health University

? Department of Nuclear Medicine, National Police Hospital

Abstract Thyroid uptake measurements can be subject to measurement errors due to the scoping and positioning of the
thyroid gland. To compensate for these limitations, the clinical utility of the thyroid simultaneous counting method as an
alternative to thyroid uptake measurement was analyzed and evaluated experimentally through quantitative analysis of im-
ages acquired after thyroid scanning, Experimental data were obtained using a Gamma camera (GE infinia), a thyroid up-
take system (KOROID 1), and a thyroid neck phantom, Based on the thyroid uptake rate of 1-5% according to the proto-
col of thyroid scan test (P™TcQy, 370 MBq) in normal results, “™TcO, was set in the range of 3.7-18.5 MBq (Matrix:
256%256, Scan time: 1 min, collimator: pin hole, phantom-collimator distances: 7 cm), The acquired images were corrected
for the attenuation of isotopes due to the set-up time and half-life by applying the Auto Region of interest (ROI) drawing
system, and the significance of the experimental results was evaluated by Multiple linear regression analysis (SPSS, ver.
22, IBM). The thyroid uptake rate showed a significant correlation between the dose and the measured counts when us-
ing the thyroid uptake system equipment. Meanwhile, the quantitative analysis counts of phantom images using Gamma
camera also showed a significant correlation. Thus confirmed that the correlation between these two experiments was stat-
istically significant (2¢0,05). The simultaneous counting protocol, which indirectly measures thyroid uptake from thyroid
scans, is likely to be clinically relevant if complemented by additional studies with different variables in patients with thy-
roid disease,
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Table 1, Experimental conditions of thyroid uptake measurement

Parameter Experimental conditions
Count time 1 min
Energy 140 kev £ 10
Detector — neck phantom distance 25

Fig. 1. Neck Phantom is designed to simulate a
patient’s neck. The phantom is constructed of lucite,
It has a two part insert that allows counting from
a bottle, vial or capsule. A capsule holder is supplied
to enable the user to count capsules directly, The
phantom’s cylinder and carrier have scribelines for
accurate alignment, A flat surface on the cylinder
allows either vertical or horizontal positioning.
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Table 2, Experimental conditions of thyroid scan

Parameter Experimental conditions
Count time 1 min
Matrix size 256 X 256
Zoom 1.0
Collimator Low energy, Pin-hole
Energy 140 keV £ 10
Detector — neck phantom distence 25 cm

Fig. 2, Thyroid Phantom permits the precise
duplication of clinical conditions by simulating thyroid
scans in the 30 to 40 gram range,

Fig. 3. Thyroid scan (pin-hole collimator) uses small
amounts of radioactive materials called radiotracers,
a special camera and a computer to provide
information about your thyroid's size, shape, position
and function that is often unattainable using other
imaging procedures,

4. R W SHRA

A/dollAl Aldshs A RS U0, & o183
EAFA O 2 11.1-18.5 MBqQ] t|gko] HIARS-S- 3hajo) 7
guizaslol 243tk o) A& A Mgkl AEAel
TAASS Q5 Ao g AR ATNS AlFEl7| ol e
A0 2 @xm} O:V\]—_,] AT AAF A28 AI7F 58 117

l"ﬁ, ox, ;HE

MBq 2] 99“‘Tco4§ XHTOW
AAUSIIL . o4l e P e gk 2
B A AHE SHE DAY
7¥ste Ao 5810] A A3e 5% 73?}9} A 2
W R ATE wES T A

A=A /\] 7+ o AN

A7 ERet 20239 Al46H AlISE 403



o
o

>

oy
rd
o

9 A 7
Az
A2} §OIBE(0,05% 7120,

4B Bl H5e sheE Ave] A
chg B|71HA(SPSS, ver, 22, BM) B3l TRy
= B715teiesL, 32).

Al &

E H]—/\

P00, S 53] 245 WSS Z42F 203.5 kBq,
370.0 kBq, 573.5 kBq, 777.0 kBq, 943..5 kBqo]2.©
olof W2 AJIZF BA HWFARs-2 ZF7} 196,56 kBq, 386.83
kBq, 547.78 kBq, 748,66 kBq, 925,46 kBq®]3it}. 7_}71—
o] WAabsol wet I AAHE SH7IE ST TR E

L 17,63790|A4] 84,7157FA] LVebgt) wiagles 7S EL
B-filter2 Z743}9< Wl BF 10002 FYUa}3om,
Woeke s FLEES WA AA 7R-EE 17,537904]
84,6152 LJeRGT) dhH 53]0] 7R A28 2HAE
Z 7}2EL 7}7}F 89 22, 89,57, 90.43, 90.89, 91,432

AFZE ItHTable 3).

Table 3, Results of thyroid uptake measurement

Activity (kBa) 18 370 565 740 925

Real activity (kBq) 203.5 370.0 5735 777.0 9435
Correction activity (kBq) 196.56 386.83 547.78 748.66 925.46
Counts 17,637 34,748 49,636 08,146 84,715

Back ground counts 100 100 100 100 100
Real counts 17,537 34,648 49,536 68,046 84,615

Final counts’(counts/kBq) 89.22 89,57 90.43 90.89 91.43

toom . .
. Final counts = Real counts/ Time correction activity
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2,323, 2,325% AFEE|QItHTable 4),

Fig. 4. Experimental data were obtained using a
Gamma camera and a thyroid neck phantom,
Based on the thyroid uptake rate of 1-5% according
to the protocol of thyroid scan in normal results
(Matrix: 256x256, Scan time: 1 min, collimator: pin
hole, phantom-collimator distances: 7 cm)

Table 4, Results of thyroid scan
Activity (MBa) 37

Real activity (MBq) 3,774
3.650
8,094

98

8,435
2,310

74
7.548
7.320
16,969

111
16,858
2,318

111 148 185
11.396 15.096 18,944
11.090 14,750 18.580
23,057 34,216 43,205
148 168 218
25,728 34,264 42987
2320 2323 2325

Correction activity (MBq)

ROI counts
Back ground counts
Real counts

Final counts (counts/MBq)

2 Final counts = Real counts | Time correction activity
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Fig. 5. There is a statistically significant correlation between
thyroid uptake results and thyroid scan counts,
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