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Performance Evaluation of a Pinhole Collimator According to
the Aperture Diameter
Kwang Hun Lee, Byung Ho An, Soo Young Kim and Sung Wook Choi

Department of Nuclear Medicine, Samsung Medical Center, Seoul, Korea

Purpose: Conventional pinhole scintigraphy offers a high resolution and generally use for thyroid scan or bone
scintigraphy. the aim of this study is to evaluate performance of each aperture according to the diameter size.
Materials and Methods: In this study 2 mm, 4 mm, 6 mm, 8 mm diameter pinhole collimators were mounted on
Siemens E.CAM systems. In order to evaluate performance evaluation of each aperture, we acquired projection
image by using SPECT for evaluating FWHM, resolution test and static image for evaluating thyroid phantom
test. Results: As a result of FWHM showed 2.2 mm FWHM, 3.2 mm FWHM, 5.4 mm FWHM, 7.5 mm FWHM
per each aperture in the resolution test. SNR, uniformity, contrast were acquired result from thyroid phantom test
comparing general image and delayed image. as a result of SNR showed 6.55, 8.47, 6.2, 5.23 in case of general
image and 5.25, 5.01, 5.38, 5.82 in case of delayed image per each aperture. as a result of uniformity showed
0.152, 0.118, 0.161, 0.19 in case of general image and 0.19, 0.199, 0.185, 0.171 in case of delayed image per
each aperture. as a result of contrast showed 1.31, 1.19, 1.15, 1.01 in case of general image and 1.09, 1.08, 1.04,
1 in case of delayed image per each aperture. Conclusion: Resolution and sensitivity were heavily influenced by
aperture size. and also we found advantage of delayed image as a result of thyroid phantom test. (Korean J Nucl

Med Technol 2014;18(1):104-109)

Key Words : Pinhole collimator, Aperture, Resolution, SPECT

M g
Feulolell AW FEEE FupiS 75te
Moz Aakste] WATE FelolA WL ubistol

S s WS Fag 717l
Sejrloles AAE Ao wet olg) FR7} glon], dut
o2 Nal (Tl) 2%49] upz Awso] 2xsie] s}
G4} AAHgl AL ZeulolEle] FR Auo] %,
2o A&y ol we Lol AgHL glom 1%

* Received: March 28, 2014.  Accepted: April 21, 2014.
* Corresponding author : Kwang Hun Lee

Department of Nuclear Medicine, Samsung Medical Center, 81

Irwon-ro, Gangnam-gu, Seoul 135-701, Korea

Tel: +82-2-3410-2637, Fax: +82-2-3410-2639

E-mail: kh-lee-kh@hanmail.net

104

o] 74 A AKthyroid scan)e} 241 ) 7 A wholebody bone
scan)A] 1 Bafl5S QT sl JAAGA | F2 ALEE
g Fojrolge gog F &Lo| Wl YFoa W
TR 22 o] Q= Fejvo|E 241 Zulzhd| 2t
3}@/\1 22 AHEETE AE FevolE 9] 2
50 ZZ(aperture) 712} Aol Qlth & 2H
7k A9 JogHE Ao oF olSo]
7Velal AEE o]yt wiHo| B

ek oefgt W %ﬂﬂﬂolﬂ—i

L
T
gt

72

ml

A7]% 2 mm, 4 mm, 6 mm, 8 mm ©|ZA| 4%
F7F EAIE] AT A ol e A e A
ol 4 mm 2HUE AHSTHL ATk £ ATE Fo) U
ZErloly 7t 24 A7 4587 A SAS dolEith

[elXeINe] =2



SR

1. sl 2 XE

o] Algo] A83t AH]:= Gamma camera E.CAM
(Siemens, Germany)©]il(Fig. 1), TlElEof T Fa|Ho]g
= #2519 0 vl(Fig. 2), AL 98] 2 mm, 4 mm, 6 mm,
8 mm 47}x| 9] AE ZejvofE] =S ARESItH(Fg. 3).
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1) &3l 43

AE Fejvolg ] 7t 24 FWHM (Full Width at
Half maximum) 8715 ¢J3l] A& 0.58 mm2] capillary tube
gl AL 5.5 MBax =gt F 7] ALE& 1 em 714
& T3 WPl A4 F Holxe WAl FWHM
H7He- A A Y(line source)E AlZF511(Fig. 4), ¥3lls2
S04 H7HE 8l micro deluxe phantomS ARSI TH

(Fig. 5). Micro deluxe phantom®] Y+ += 1.2 mm, 1.6 mm,

Fig. 1. Gamma camera e.cam was used for this study.
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24 mm, 3.2 mm, 4.0 mm, 4.8 mm & 62| hole (Fig. 6)
2 A0 glon 8L 215 volume 15 mL2] P™TcOy
222 MBq (6 mCi)E ¥ o] AMsHtt Line source@} micro
deluxe phantom 413 5% SPECT (Single Photon Computed
Tomography)E Algfste] @42 25 9 45t 9
Aol ARg-H ]2l Gamma camera ECAMOA A& &
guo|elE A2let Aol SPECTE Aldd 7% in-
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Fig. 3. Apertures were used for this study.

Fig. 4. We made line source for measuring FWHM.
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thyroid phantom@te] volume 35 mLe] ”"TcOy 9 MBq
(240 uC)& AR5t tHFig. 7). Thyroid phantom®] 2} %
A 529 AZE A 230 keounts ] Al A7 R o]
o Q= Hlas] Bytow AIZE Aol thgh Al et
Al Aol tieh HAF 28 A7 SAE Hodth A
P BE A9 §-84S dot A WES vHE H 59
100 kcounts GAt} 24 X171 3-9] 100 keounts GArol| T3l
o 49} 28 X (background)©]] 150 mm’e] ROI (Region Of
Interest)S A743to] SNR (Signal to Noise Ratio), uni-
formity, contrast %5 v 3| HcH(Fig. 8). matrix size
= 256x256, zoom2 1.450|0 ZHZ&7|9}9] 7= 7 cm&
AR
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FWHM, 4 mmol|A 3.2 mm FWHM, 6 mmojA] 54 mm
FWHM, 8 mmojl 4 7.5 mm FWHM®] 7 223 FWHM
o] YEeltHFig. 9). Micro deluxe phantom2- ©]-8-3F S-<2F

Fig. 5. Micro deluxe phantom was used for this study.

Fig. 6. This figure is sectional view of micro deluxe phantom.
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Fig. 7. Thyroid phantom was used for this study.

Fig. 8. We drew ROI to measure SNR, uniformity, contrast.
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Fig. 9. This figure is the result of FWHM by using each aperture.
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Fig. 10. This figure is the result of resolution test by using each
aperture.
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Fig. 11. We aquired thyroid phantom image according to each
stop condition.
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Fig. 12. This figure is a graph showing total count and acquis-
ition time.
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Fig. 13. We acquired both general and delayed images of thy-
roid phantom for comparing SNR, uniformity, contrast.
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Fig. 14. This figure is a graph showing SNR.
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UEFGTHFig. 14). Uniformity¥7}o) 4]+ thyroid phantom
= WE A% AP datolA 2, 4, 6, 8 mmY wff Z}7}
0.152, 0.118, 0.161, 0.19% 4 mm ZFoJA] 7P & uni-
formitygho] eSO n] 24A7F Fof] AEst Aol zt
7} 0.19, 0.199, 0.185, 0.171% 8 mm ZHo|A 713 e
uniformityg}o] YelFT(Fig. 15). Contrast™d 7}of| A+ thy-
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Fig. 15. This figure is a graph showing uniformity.
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6 mm
mContrast(100 kcts 24hrs delay)

8 mm
uContrast(100 kcts)

Fig. 16. This figure is a graph showing contrast.
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