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Purpose  When the patients takes myocardial perfusion SPECT using 201Tl, the operator gives the patients an injection
of "' T1. But the uniformity correction map in SPECT uses #mTe uniformity correction map. Thus, we want to
compare the image quality when it uses #mTe uniformity correction map and when it uses 207y uniformity
correction map.

Materials and Methods  Phantom study is performed. We take the data by Asan medical center daily QC condition with flood phantom
including 71213 kBg/mL. After postprocessing with this data, we analyze CFOV integral uniformity(I1.U)
and differential uniformity(D.U). And we take the data with Jaszczak ECT Phantom by American college of
radiology accreditation program instruction including 11334 kBg/mL. After post processing with this data,
we analyze spatial Resolution, Integral Uniformity(I.U), coefficient of variation(C.V) and Contrast with
Interactive data language program.

Results  In the flood phantom test, when it uses #nTe uniformity correction map, Flood .U is 3.6% and D.U is 3.0%.
When it uses **' Tl uniformity correction map, Flood I.U is 3.8% and D.U is 2.1%. The flood .U is worsen about
5%, but the D.U is improved about 30% inversely. In the Jaszczak ECT phantom test, when it uses #mTe
uniformity correction map, SPECT L.U, C.V and contrast is 13.99%, 4.89% and 0.69. When it uses |
uniformity correction map, SPECT 1.U, C.V and contrast is 11.37%, 4.79% and 0.78. All of data are improved
about 18%, 2%, 13% The spatial resolution was no significant changes.

Conclusion  Inthe flood phantom test, Flood I.U is worsen but Flood D.U is improved. Therefore, it’s uncertain that an image
quality is improved with flood phantom test. On the other hand, SPECT 1.U, C.V, Contrast are improved about
18%, 2%, 13% in the Jaszczak ECT phantom test. This study has limitations that we can’t take all variables into
account and study with two phantoms. We need think about things that it has a good effect when doctors
decipher the nuclear medicine image and it’s possible to improve the image quality using the uniformity

. . - 99 201 .
correction map of other radionuclides other than = Tc, = Tl when we make other nuclear medicine
examinations.
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Fig. 1. This is Ventri(General Electric Healthcare, USA)

Fig. 3. This is Jaszczak ECT Phantom (Data
Spectrum, USA)
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Fig. 2. This is Flood Phantom

Fig. 4. This analysis tool is Xeleris ver 2.05
(General Electric Healthcare, USA)

A15] Ze) 2 A1AF A AF Gamma camera?l Ventri(General
Electric healthcare, USA) ©}] LEGP(Low Energy General
Purpose) collimatorE 725} 91 th(Fig. 1). Phantom A 312 9
3}] Flood phantom , Jaszczak ECT Phantom (Data Spectrum,
USA) o] AR&-sF 1 thFig. 2) (Fig .3). ZL2]al 974 B4 ol=
Xeleris ver 2.05(General Electric Healthcare, USA) <}
Interactive Data Language(Exelis visual information solutions,
USA) 2 738 0] 23} t} (Fig. 4)(Fig. 5) .
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Fig. 5. This analysis tool is Interactive Data Language (Exelis visual
information solutions, USA)
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1) Uniformity Mapping

ACROJ| A YarshE= B © & CollimatorE A| 7| g AFE] of]
A Detector £ A0 ZHE] 25m o2l X Ao 1 ccF
AF710] P Tc 25.9 Mbq, **' Tl 14.8 Mbq 2] HFALA] 9|94 S
913} point sourceS ¢] 2|84t A FES 213 Count
L 2] Aol A PIL3H= 6X107 count2 Detector 1, Detector
2 o thistel PMTeel M'TI Zhzbe] WA B YA
Uniformity Mapping2 A1 A8} ch.

2) Flood phantom test

Flood Phantomo| *'TI& 213 kBg/mLE 333}
Phantom2- | 2+6}FG1t}. ©] PhantomS- ©]-8-5}0f 2o 4]
AF&-E] = Daily QC 2719 2J5}o] % 4X10° count?] Hlo] ¥

£ 353 & CFOV Integral uniformity, Differential
uniformity ©] 5 gH-of tfsto] vl 3 7Fekqlt.

3) Jaszczak ECT Phantom test

Jaszczak ECT Phantom (Data Spectrum, USA)o] *'TI
334 kBg/mLE F¢3}o] PhantomS AZFslsTh o]
Phantom-& ©|-8-3}-¢] Matrix size:= 128 x 128, 0]5: of| L A %}
2 o] &3} 31(70 keV£15%, 167 keV+10%), ACR (American
college of Radiology) acquisition time equation®]] @z} secE

AAFslo] 2 Count”} 3.2X107 count’} EE2 60 viewsS
PmTeo} 2TI 2k zbo) T ate] lo| el S E 58Tk (Fig. 6).
AA AFA S 2= Xeleris ver 2.05(General Electric
Healthcare, USA) T2 130 0 2 W E &JAto]| 5 A% SPECT
24 © 2 FBP, Butterworth filter (critical frequency; 0.55
power; 10)E 283} 1L scatter correction (chang’s order; 0
threshold; 5 coefficient; 0.09)2 Z-8-5} i th 551 gl o] E] o)
o} 5}o] Integral uniformity, Contrast, Coefficient of variation,
Spatial resolution®] ] g+=-of| tf3}of vl H 7151

Fig. 6. Jaszczak ECT phantom including 201TI image acqusition
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Flood Phantom® 2 3ZEF g|o]E]= Xeleris ver 2.05
(General Electric Healthcare, USA) L2 13 © & o}gf| o} 7+
L Ao 9]} A Integral uniformity, Differential uniformity=-
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Jaszczak ECT Phantom © 2 3 53 ¢ o] E] & E Qo A] &}
A 7St Interactive Data Language (Exelis visual
information solutions, USA) 2 134 of Q] &3} o} o} 2
2 Alo| 9J&f| A Integral uniformity, Contrast, Coefficient of
variation& AF&3}ch?
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89



siolsty|& M197 HM2& 2015

Table. 1. Flood integral uniformity and differential uniformity value (%) with Flood phantom

CFOV Flood I.U(%) CFOV Flood D.U(%)
99mTc 3.6 3.0
201y 3.8 2.1

Table. 2. SPECT Integral uniformity, coefficient of variation (%) and contrast with Jaszczak ECT phantom

SPECT 1.U(%) C.V(%) Contrast
99m e 13.99 4.89 0.69
200y 1137 4.79 0.78
13.99
11.37 -
10
4.89 4,79
5
0.69 0.78
0 T
SPECTIU cv Contrast

W 99mTc = 201TI

Fig. 7. The comparison with other radionuclide uniformity correction map of Jaszczak ECT phantom test value

Fig. 8. (A) Jaszczak ECT phantom spatial resolution using 9gm'l'c uniformity correction map
(B) Jaszczak ECT phantom spatial resolution using 201TI uniformity correction map
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1. Flood phantom test

P Teo) A 2] Flood 1.UZHS- 3.6%, Flood D.UZF-S 3.0%.2.
2 thebst 3, ' Tl Flood LUZES 3.8%, Flood D.UZF 2.1%
© 2 yepytet ' TIC 2 uniformity mapg A4 3F9-2 o,
Flood 1.UZ}L 5% 7F43}53 © 1, Flood D.U Z}F-2 30% SFA;
LERY $lck(Table 1).
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2. Jaszczak ECT Phantom test

P"Teol A1) SPECT LUZES 13.99%, Coefficient of
variationZ}-2 4.89%, contrastzr-2- 0.69= LreRG T, ' Tlo])
X12] SPECT L.UZFE 11.37%, Coefficient of variationZ}<
4.79%, contrastzr> 0.78% UFEFITHTable 2). *'TIO.2
uniformity map2 2439 w], SPECT LUZLS 18%,
CoefTicient of variationg}F-2 2%, contrastZ}-2 13% 3FAF =
A& YERGOoH(Fig. 7), S9F A4S AAsH Spatlal
Resolution 3o A= §oto 2 & 2}o|E Ho|x] gt}
(Fig. 8).
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D.UZH 3.0%2 & LeRyEaL, *' Tl Flood 1.UZE- 3.8%, Flood
D.UZF22.1%2 2 Lpelgt), o] 2 3] *'TIS. & Uniformity
correction map2 ‘4 A3} W, Flood LUZEHS HA4SHH O
L} Flood D.U-2 3} =] o] Flood G ol A= =LA 9/2] Aol

AL Q=A== ¢13ich v Jaszezak ECT Phantom
testo]] A= ""Tco)| A1 2] SPECT LUZE-S 13.99%, Coefficient
of variationg}-2- 4.89%, contrastZF-2 0.69, ' Tle] 4] 2] SPECT
L.UZES 11.37%, Coefficient of variationZ}< 4.79%, contrast
2 078=2 UEitorn, SQF EA4S AHAIRE Spatial
Resolution gF-E-0f| A= 8-0F0 & F 2|0 & H o] x| 9kttt o]
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