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1) Gamma camera, GE millenium VG(USA)
2) Pin hole collimator(General purpose)
pinhole diameter : 4 mm
collimator length: 100 mm
3) WA o oRE: PMTeOs — 10 mCi
4) Phantom: & acryl thyroid phantom(10.3%
10.3X3 cm).
A2} paraffin thyroid phantom(10.3%10.3%3 cm).
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B. Paraffin phantom

Fig. 1. Distribution of cold and hot area in commercial
acryl thyroid phantom(A) and hand—made paraffin thyroid
phantom(B)
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Table 1. Variation of counts according to distance beweent thyroid and pinhole collimator

a. acryl thyroid phantom

Distance Eo(ﬁi only thyroid 741]352 BKG/
o &
Total
(cm) (%) AlE(%) (%) otal(%)
9 462527 453332 6105 1.32
(100) (100) (100)
3 378288 372923 5365 149

(81.8) (82.3) (87.9)

4 308887 303803 5084 165

(66.8) (67.0) (83.3)

5 259772 255403 4369 168

(56.2) (56.3) (71.6)

217776 213762 4014
1w | wo | e | M
7 188065 184404 3661 195

(40.7) (40.7) (60.0)

161302 158073 3229
8l Gaw | a9 | 2oy | 20
9 140437 137388 3049 917

(30.4) (30.3) (49.9) ’

139715 136438 3045
01 02 | Gon | (g | 218

b. paraffin thyroid phantom

Distance Total |only El};rmd BE(i BKG/
Cem) count AG& AT Total(%)
(%) (%) (%) 7

9 416195 410567 5628 135
(100) (100) (100)
338108 332817 5291

3 s1.2) | (811 | a0y | 10

4 279328 275054 4009 165
(67.1) (67.0) (75.9)

5 234381 230404 3977 1.70
(56.3) (56.1) (70.7)

6 198783 194718 3479 175
(47.8) (47.4) (72.2)

7 170267 167264 3003 1.76
40.9) | 40.7) | (53.4)

8 146200 143347 2853 1.95
(35.1) (34.9) (50.7)
128204 125126 2564

) 30.8) | (305 | (5a6) | 200
112619 110299 2320

10 9700 | 269 | (1) | 210
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Fig. 2. Comparison of count rate according to distance variation in acryl and paraffin thyroid phantom
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Fig. 3. Distribution of BKG counts according to distance
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Fig. 5. Thyroid phantom images according to variation of distance between phantom and collimator hole

0.200

0.180 ——2m
0.160 —m—3cm
0.140 4cm
0.120 5cm
0.100

0.080 *—6em
0.060 —e—7Ccm
0.040 —+—8cm
0.020 9em
0.000 —=—10cm

2 -1 0 1 2
A. Paraffin cold area B. Arcryl cold area

0.200 0.200
0.180
0.160
0.140 0.150
0.120
0.100 0.100
0.080
0.060 | 0,050
0.040 #
0.020 i
0.000 0.000
2 1 0 1 2
C. Paraffin hot area D. Arcryl hot are

Fig. 6. Distribution of noise at cold and hot area in paraffin and acryl phantom

- 241 -



WAL 7142348k Vol. 30, No. 3, 2007

Table 2. FWHM in each phantom according to distance

Table 3. Physical charateristics of muscle and paraffin

distance | Pparaffin phantom(mm) | acryl phantom(mm)
(cm) hot cold hot cold
2 14 17 11 21
3 14 18 9 20
4 12 17 10 20
5 10 15 10 20
6 8 13 8 18
7 9 10 10 17
8 13 11 11 20
9 13 14 13 21
10 13 13 13 21
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A study on the Effectivness of Hand—made Paraffin Thyroid Phantom

Soung—0Ock Park

- In—Ja Lee

Department of Radiologic Technology, Dongnam Health College

Phantoms are very necessary for quality assurance of radio nuclides imaging systems to maintain
standards and to ensure reproducibility of test. General quality assurance and instrument quality control
are essential in every hospital. The human tissue equivalent materials are aluminum, arcryl, water and
epoxy ..etc. It is very important to select optimum equivalant materials for a phantoms in QC..

Especially, paraffin is very similar with human soft tissue in X or Gamma-ray physical characteristics

and easy to buy wiith economically.

We made a paraffin thyro1d phantom and compare with thyroid arcryl phantom, also used commerc1ally
in practice. Two small size cold spotS(S and 6 mm diameter) and a hot spot(3 mm diameter) embeded in

paraffin phantom. And imaged with *
the hot and cold spots.

We got some results as below :

"TcOy4 by camera for analysis about spatial resolution and noise at

1. No difference in counting rate and noise between both arcryl and paraffin thyroid phantoms.
2. The best spatial resolution can be seen 6 cm distance between pinhole collimator and thyroid

phantoms(arcryl and paraffin).

3. More optimal spatial resolution could acquired in paraffin thyroid phantom.

Paraffin is very similar with human soft tissue in atomic number, density and relative absorbtion fuction,

and can be shaped easily what we wanted.

So we can recommendation paraffin as quality assurance phantom because its usefulness, economical

benefit and purchasability.

Key Words : Phantom, Quality assurance, usefulness, purchasability
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