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AlHAH]E= Symbia T6 SPECT/CT(Siemens Medical
Solution, USA)E AR5 M (Fig, 1), collimators= LEHR
(Low energy high resolution) collimatorg& AR5} AE
3199t} Phantom studyollA= NEMA NU2-94 Phantom
(A1A; 6,047 ml, FAI; 7 kg, #°] 22.8 cm)S AME-SIRATH
(Fig. 2).

Fgure 2 NEMA NU2-94 Phantom

AR A qs YA E YL ¥ TeO, 370 MBgot 2.2
Z9A)9] o] we} Pamiray 370 mg, Iomeron 350 mg,
Visipaque 320 mg, Bono rex 300 mgE& Z}Z} AME-SIATH
(Fig. 3).
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Figure 3 lodine contrast media
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P Y d(Planar imaging)% "TcO, F0] & 3080 1
CoE 3 48 58S 7h7F 2 53] 2 319la, W=
JH(SPECT/CT imaging)& 55%-0] 204 &<t frame & 20
secOF 60 views £ 53] &9sIHTHTablel-1). CTx=
130 kVp, 2.5 mA AAsto] P& AUcH(Table 1-2).
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Table 1-1 Symbia T6 Gamma camera Acquisition parameter

Parameter Planar Image SPECT Image
Table height 17.5 ecm 17.5 cm
Detector distance 1.0 cm 18.5 cm
Matrix size 128x128 128x128
ROI size 4,543 pixel 4,543 pixel
Zoom 1.45 1.45
Time per View 1, 2, 3, 4, 5 min/view 20 sec/view
Number of View 5 view 60 view
Emission time 30 min 55 min
Width(%) 15% 15%

Table 1-2 Symbia T6 CT Acquisition parameter

Rotation  Thickness Increment
ko mA Pitch

Speed(s) (mm) (mm)
130 25 1.5 3.0 0.4 3.0

2) Phantom mWHa}A

NEMA NU2-94 Phantom&te] AJe]A]ldd: 3/45
#"TeO, 370 MBgE 92 & L] Al d-E 7
A7} 712 ohes a2 wElsiglet, Zze] g e
A= 140 mg/ml 9] 87k 9J9} 22 WH o g e A g4
&3k #"TeO, 370 MBgoll o] wrFsITHFig. 4).
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Figure 4 Phantom was contrast and *™TcQ, insert

3) FAHE Al W Region of Interest(ROI) AAHMH

WE A2 Phantom UL 71E P 4,543
pixel © & AA5to] A5}, SPECT/CTS] A7t 4
Ao A= oTe] 72| AIL=] o5t %gq B4 AL A/E CT
Number$} SPECTE] 7HabA A& Z7sto] val &4
sFtHFig. 5).

F

A. Planar imaging.

B. SPECT/CT imaging.

Figure 5 volume of interest(VOI) in order to a measurement
counts and CT numbers is selected form the phantom
imaging. (A) Planar imaging, (B) SPECT/CT imaging
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2,730,310129 countsHal, R 2E XA Bonorex 300
mgE SRt A9 Aubd Aeed Hah 552,310433,
1,101,000423, 1,649,024%55, 2,173,950£16, 2,685,887+31
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1,643, 341561, 2,172,172+30, 2,682,377+23 counts, 27|
Tomeron 350-2 549,911%92, 1,096,188+14, 1,640, 152494,
2,170,250%32, 2,677,742305 counts, Z%A| Pamiray 3702
490,880%57, 1,095,014122, 1,634,413+10, 2,168, 47718,

2,672,19743 countso.2 717} SA & o] BA4 79
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Figure 6 Change in gamma ray counting rates as a function
of filming time after administration of a radioactive isotope,

Table 2, Gamma ray counting rates in planar imaging for imaging with mixing of a radioactive isotope and saline solution,

and imaging with mixing of the iodine contract medium,

Planar imaging counting rates

Contrast media N Sean fime o i oS pvaue
1 min 570,024 534,241 557,686135
2 min 1,298,236 1,099,384 1,114,514+28
P™TeO+Normal saline 5 3 min 1,778,526 1,463,852 1,664,580£19
4 min 2,224,301 2,160,231 2,200,666+22
5 min 2,867,254 2,638,664 2,730,310+29
1 min 559,201 551,891 552,310+33 0.000
2 min 1,113,124 1,094,561 1,101,000+23 0.002
P™TeO+Bonorex 300 5 3 min 1,659,137 1,634,520 1,649,024+55 0.030
4 min 2,190,034 2,164,428 2,173,950+16 0.000
5 min 2,698,208 2,673,004 2,685,887431 0.001
1 min 551,320 551,087 551,197426 0.000
2 min 1,099,512 1,089,044 1,098,559420 0.001
PO +Visipaque 320 5 3 min 1,651,004 1,641,203 1,643,341161 0.019
4 min 2,176,597 2,169,981 2,172,172430 0.000
5 min 2,690,240 2,677,045 2,682,377423 0.001
1 min 545,845 556,140 54991122 0.000
2 min 1,100,230 1,075,281 1,096,188+14 0.000
#TeO+omeron 350 5 3 min 1,666,201 1,628,330 1,640,152+24 0.010
4 min 2,174,005 2,166,051 2,170,250£32 0.000
5 min 2,684,152 2,660,412 2,677,742405 0.002
1 min 488,512 491,241 490,880+57 0.019
2 min 1,097,305 1,091,304 1,095,014422 0.000
POTO+Pamiray 370 5 3 min 1,644,052 1,650,021 1,034,413%10 0.002
4 min 2,175,166 2,164,503 2,168,477+18 0.000
5 min 2,681,201 2,667,100 2,672,197£43 0.002
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correction by the CT absorption coefficient. methode? S 0] &84} FEatA7H(Transmission scan)©]

Table 3 Gamma ray counting rates before / after correction by the CT absorption coefficient as a function of density of
the iodine contrast medium,

i , CT-NC counting rates CT-AC counting rates
Contrast media N Slice No - pvalue - pvalue
max min mean+S0D max min meant+SD
5 th 261 116 182430 093 373 530453
99mTCO/j +
. 5 10 th 259 104 185+14 687 375 533142
Normal saline
15 th 263 111 179134 685 372 531+27
5 th 236 104 165126 0639 378 517+46
99mTCO/j +
5 10 th 239 106 166128 0.000 641 380 514125 0.000
Bonorex 300
15 th 231 109 167151 637 375 516+17
5 th 227 101 160£26 032 380 502+45
99mTCO/j +
. 5 10 th 228 97 157402 0.000 630 377 505+36 0.000
Visipaque 320
15 th 225 929 15823 632 379 504+16
5 th 220 98 154£28 622 379 495149
99mTCO/j +
_ 5 10 th 219 96 155145 0.000 624 380 496152 0.000
Tomeron 350
15 th 217 97 154128 623 382 497422
5 th 217 95 151441 619 288 490123
99mTCO/j +
. 5 10 th 215 91 149+12 0.000 620 295 487110 0.000
Pamiray 370
15 th 215 94 151446 618 300 489165

*CT—AC : CT Attenuation Correction, *CT—NC : CT Non Correction,
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Table 4 CT numbers as a function of use status and density of the iodine contrast medium,

CT Number
Contrast media N Slice No p-value
max min mean+SD
5 th 13 -18 -1.7£3.6
M0, + Normal saline 5 10 th 14 -16 -1.5%7.3
15 th 16 20 2.2+23
5 th 191 129 152498
™0, + Bonorex 300 5 10 th 190 130 149£7.8 0.000
15 th 188 128 150+7.4
5 th 195 131 162497
T, + Visipaque 320 5 10 th 197 136 160+4.6 0.000
15 th 199 139 15949.1
5 th 214 149 181410.3
POy + Tomeron 350 5 10 th 218 150 186£1.0 0.000
15 th 216 151 180121
5 th 222 157 190+1.1
PTeO; + Pamiray 370 5 10 th 229 161 19121 0,000
15 th 224 160 190+4.6
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*Abstract

Effects of Use of the lodine Contrast Medium on Gamma Camera Imaging

Sung-Jae Pyo"?-Yun-Ho Cho"-Jae-Ho Choi®

D Department of Nuclear Medicine, Inha University hospital
? Department of Radiological Technology, Ansan College
% Department of Radiological Science, Dongshin University

Effects of Gamma camera imaging on gamma ray counting rates as a function of use and density of
the iodine contrast medium currently in primary use for clinics, and changes in gamma ray counting rates
as a function of the contrast medium status upon attenuation correction using a CT' absorption coefficient
in an SPECT/CT attenuation correction will be considered herein.

For experimental materials used *™TcO, 370 MBq and Pamiray 370 mg, Iomeron 350 mg, Visipaque
320 mg, Bonorex 300 mg of iodine contrast medium, For image acquisition, planar imaging was consec-
utively filmed for 1, 2, 3, 4, 5 min, respectively, 30 min after administration of 9 Te0,. while 60 views
were filmed per frame for 20 min at 55 min for the SPECT/CT imaging.

In planar imaging, the gamma ray counting rates as a function of filming time were reduced showing a
statistically significant difference when mixed according to the type of contrast medium density rather than
when the radioactive isotope 910, and the saline solution were mixed.,

In the tomography for mixing of the radioactive isotope *™TcO, and saline solution, the mean counting
rate without correction by the CT absorption coefficient is 182426 counts, while the counting rate with
correction by the CT absorption coefficient is 531.3234 counts, In the tomography for mixing of the ra-
dicactive isotope 9mT0, and the saline solution with the contrast medium, the mean values before at-
tenuation correction by CT absorption coefficient were 166129, 1583117, 154436, and 150433 counts de-
pending on the densities of the contrast medium, while the mean values after attenuation correction were
515103, 503%10, 496131, and 488.7133 counts, showing significant differences in both cases when com-
paratively evaluated with the imaging for no mixing of the contrast medium,

Iodine contrast medium affects the rate of gamma ray. Therefore, You should always be preceded be-
fore another test on the day of dignosis.

Key Words : Gamma ray counting rates, Iodine contrast medium, Attenuation correction
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