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Purpose: We can evaluate function of kidney by Glomerular Filtration Rate (GFR) test using = Tc-DTPA which
is simple. This test is influenced by several parameter such as net syringe count, kidney depth, corrected kidney
count, acquisition time and characters of gamma camera. In this study, we evaluated predose count according to
matrix size in the GFR test using *"Tc-DTPA. Materials and Methods: Gamma camera of Infinia in GE was
used, and LEGP collimator, three types of matrix size (64x64, 128x128, 256x256) and 1.0 of zoom factor were
applied. We increased radioactivity concentration from 222 (6), 296 (8), 370 (10), 444 (12) up to 518 MBq (14
mCi) respectively and acquired images according to matrix size at 30 cm distance from detector. Lastly, we
evaluated these values and then substituted them for GFR formula. Results: In 64x64, 128x128 and 256x256 of
matrix size, counts per second was 26.8, 34.5, 41.5, 49.1 and 55.3 keps, 25.3, 33.4, 41.0, 48.4 and 54.3 keps and
25.5, 33.7, 40.8, 48.1 and 54.7 keps respectively. Total counts for 5 second were 134, 172, 208, 245 and 276
kcounts from 64x64, 127, 172, 205, 242, 271 kcounts from 128x128, and 137, 168, 204, 240 and 273 kcounts
from 256%256, and total counts for 60 seconds were 1,503, 1,866, 2,093, 2,280, 2,321 kcounts, 1,511, 1,994,
2,453, 2,890 and 3,244 kcounts, and 1,524, 2,011, 2,439, 2,869 and 3,268 kcounts respectively. It is different
from 0 to 30.02 % of percentage difference in 64x64 of matrix size. But in 128x128 and 256x256, it is showed
0.60 and 0.69 % of maximum value each. GFR of percentage difference in 64x64 represented 6.77% of 222 MBq
(6 mCi), 42.89 % of 518 MBq (14 mCi) at 60 seconds respectively. However it is represented 0.60 and 0.63 %
each in 128%128 and 256x256. Conclusion: There was no big difference in total counts of percentage difference
and GFR values acquiring from 128x128 and 256x256 of matrix size. But in 64x64 of matrix size when the total
count exceeded 1,500 kcounts, the overflow phenomenon was appeared differently according to predose
radioactivity of concentration and acquisition time. Therefore, we must optimize matrix size and net syringe
count considering the total count of predose to get accurate GFR results. (Korean J Nucl Med Technol
2010;14(1):94-100)
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Fig. 1. Images represent total counts acquiring from 222 (6) to
518 MBq (14 mCi).
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1. & AlsXl(total counts)

5% B9 A& & Al5-R|= 64x640)| A 134, 172, 208, 245,
276 kcounts, 128x128%= 127, 172, 205, 242, 271 kcounts,
256x2562] 790l &= 137, 168, 204, 240, 273 kcounts= L}E}
WTE T1Eal 60 B9 U2 T Al e4xe4olA] 1,503,
1,866, 2,093, 2,280, 2,321 kcounts, 128x128+= 1,511, 1,994,
2,453, 2,890, 3,244 kcounts, 256x2562] -0l 1,524,
2,011, 2,439, 2,869, 3,268 kcounts= Z}Z} AQITKTable 1,
Fig. 3).

2. ANzt & Als=E(cps)

Y 7] eax640) A A A Al=Fo] 222 MBq (6 mCi)Y
= 26.0£0.9 keps, 296 MBq (8 mCi)of| A= 32.8+1.7 keps,
370 MBq (10 mCi)of|4]&= 38.243.3 keps, 444 MBq (12 mCi)
ol A= 43.625.5 keps, 518 MBq (14 mCi)oflA&= 47.0+£8.3
kepsZ ZVZF ATt dE 37] 128x1280]|4+= 222 MBq (6
mGCi)Y wj= 25.2+40.05 cps, 296 MBq (8 mCi)of| A= 33.3+
0.1 keps, 370 MBq (10 mGCi)of|4]+= 40.0+0.1 keps, 444 MBq
ol A= 48.3+0.1 keps, 518 MBq (14 mCi)oAl= 54.2+0.1
keps2 ZH7F 219tk 3 =17 256x2569419] 222 MBq (6
mCi)¥ = 25.3+0.1 cps, 296 MBq (8 mCi)of A= 33.6+0.1
keps, 370 MBq (10 mCi)of| A+ 40.7+0.1 keps, 444 MBq (12
mCi) A= 48.9+0.1 keps, 518 MBq (14 mCi)of| A= 54.6+
0.1 keps2 242} Aici(Table 1, Fig. 3).

3. & Hl5X|e| HHEE @XK% percentage difference)

A} BE A7) 529 T 71 Z02 sfe] 222 MBq (6
mCi)of|A]+Ef 518 MBq (14 mGi)712] W& @415 Uepd
Zloltk. ™ 7] e4x640ll 4 2] Zdf wiE-E 22K maximum
percentage difference)s= 222 MBq (6 mCi)¥ W= 6.34%,
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29% MBq (8 mGi)oll= 986% 370 MBq (10 mG)oj=
1590%, 444 MBq (12 mCi)olAli= 22.61%, 518 MBq (14
mCi)of| A= 30.02% 2 22 At FE =27] 128x1280 4
+= 222 MBq (6 mC)¥ wj+= 0.40%, 296 MBq (8 mCi)of|A+=
0.60%, 370 MBq (10 mGi)o| A= 0.24%, 444 MBq (12 mCi)
o A= 0.41%, 518 MBq (14 mCi)ol A= 037%2 LFERES.
™ PH T 7] 256x25604]2] 222 MBq (6 mCi)d = 0.39%,
296 MBq (8 mCi)el|A1= 0.59%, 370 MBq (10 mCi)o| 4=
0.25%, 444 MBq (12 mCi)ol A= 0.62%, 518 MBq (14 mCi)
A= 037%= Z2) AUcHTable 2, Fig. 4).

4. GFR Zfe| HHEE QXK{Percentage difference of
GFR)

Zhzpe] WARsolA] Bt % AlGA] Mg 0x1S
Qlele] FAb A Aol 21§5to] GER ghol Ml g o
S O

RS e Zlofnk MEgs A= F Al HEE
A TEE Y FUe e = Fekdinh
W217] ehx640] 4] GER 7He] ) MEE 0 3Ymasi-
mum percentage difference)= 222 MBq (6 mC)¥ w=
6.77%, 296 MBq (8 mCi)el|A1= 10.93%, 370 MBq (10 mCi)
o A= 18.91%, 444 MBq (12 mCi)of| A= 29.21%, 518 MBq
(14 mCi)olA 42.89%5 717+ Lpepsde}. e =7] 128x
1286]41%= 222 MBq (6 mC)2 W= 0.40%, 296 MBq (8
mCi)ol A= 0.60%, 370 MBq (10 mCi)ollAli= 0.24%, 444
MBq (12 mCi)oll4+= 041%, 518 MBq (14 mCi)olAl+=
037%= Yepgon. 3§8 37] 256x256°14 2] 222 MBq (6
mGi)2 = 0.39%, 296 MBq (8 mCi)ollA1= 0.60%, 370 MBq
(10 mCi)o A= 0.25%, 444 MBq (12 mCi)oll A= 0.63%, 518
MBq (14 mCi)o| A= 037%= 2}z 29IcKTable 2, Fig, 4).
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Table 2, Percentage difference & percentage difference of GFR values acquiring from 64X64, 128X128 and 256 X256 matrix size

(A ofake SN FA T AR Eob

222 MBq (6 mCi)

296 MBq (8 mCi)

370 MBq (10 mCi)

444 MBq (12 mCi)

518 MBq (14 mCi)

P.D P.D Of P.D P.D Of PD P.D Of P.D P.D Of PD P.D Of
(%) GFR (%) (%) GFR (%) (%) GFR (%) (%) GFR (%) (%) GFR (%)
64 10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
x 20 0.37 0.37 0.29 0.29 0.24 0.24 0.20 0.20 0.18 0.18
64 30 0.37 0.37 0.29 0.29 0.00 0.00 1.83 1.87 6.51 6.96
40 0.75 0.75 1.16 1.17 3.86 4,01 9.57 10.59 14.47 16.91
50 2.99 3.08 5.51 5.83 9.88 10.96 16.90 20.34 23.51 30.73
60 6.34 6.77 9.86 10.93 15.90 18.91 22.61 29.21 30.02 42.89
128 10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
X 20 0.00 0.00 0.00 0.00 0.24 0.24 0.21 0.21 0.18 0.18
128 30 0.00 0.00 0.00 0.00 0.24 0.24 0.00 0.00 0.18 0.18
40 0.40 0.39 0.30 0.30 0.24 0.24 0.21 0.21 0.18 0.18
50 0.00 0.00 0.30 0.30 0.00 0.00 0.21 0.21 0.37 0.37
60 0.40 0.40 0.60 0.60 0.24 0.24 0.41 0.41 0.37 0.37
256 10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
x 20 0.00 0.00 0.00 0.00 0.00 0.00 0.21 0.21 0.18 0.18
256 30 0.00 0.00 0.30 0.30 0.00 0.00 0.21 0.21 0.18 0.18
40 0.00 0.00 0.30 0.30 0.00 0.00 0.21 0.21 0.18 0.18
50 0.39 0.39 0.59 0.59 0.25 0.25 0.42 0.42 0.37 0.37
60 0.39 0.39 0.59 0.60 0.25 0.25 0.62 0.63 0.37 0.37
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Fig. 4. These graphs represent percentage difference & percentage difference of GFR from 64x64 (A, A’), 128x128 (B, B’) and
256x256 (C, C’) matrix size. When exceeded the value 5 % of percentage difference which means the value 1500 kcounts of total
counts, overflow phenomenon is appeared, and it has an influence on GFR values.
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Table 1. Total counts and count rate per second, We were acquiring these values in condition of each 64X64, 128 X128 and 256 X256 matrix

size from 222 to 518 MBq.

222 MBq (6 mCi)

296 MBq (8 mCi)

370 MBq (10 mCi)

444 MBq (12 mCi)

518 MBq (14 mCi)

Total Count Total Count Total Count Total Count Total Count
Count Rate Count Rate Count Rate Count Rate Count Rate
(kcount) (cps) (kcount) (cps) (kcount) (cps) (kcount) (cps) (kcount) (cps)
64 5 134 26.7 172 34.5 208 41.5 245 49.1 276 55.3
X 10 268 26.7 345 345 415 41.5 491 49.1 553 55.3
64 20 533 26.8 688 344 831 41.6 980 49.0 1104 55.2
30 800 26.7 1031 34.4 1246 41.5 1445 48.2 1550 51.7
40 1064 26.6 1365 34.1 1594 39.9 1777 44.4 1892 47.3
50 1300 26.0 1630 32.6 1868 37.4 2038 40.8 2113 42.3
60 1503 25.1 1866 31.1 2093 349 2280 38.0 2321 38.7
128x128 5 127 253 172 33.4 205 41.0 242 48.4 271 54.3
10 253 25.3 334 33.4 410 41.0 484 48.4 543 54.3
20 505 25.3 667 33.4 822 41.1 966 48.3 1087 54.4
30 758 253 1001 33.4 1232 41.1 1452 48.4 1626 54.2
40 1008 25.2 1333 333 1642 41.1 1931 48.3 2169 54.2
50 1263 25.3 1665 333 2050 41.0 2414 48.3 2707 54.1
60 1511 25.2 1994 33.2 2453 40.9 2890 48.2 3244 54.1
256 5 137 255 168 33.7 204 40.8 240 48.1 273 54.7
X 10 255 255 337 33.7 408 40.8 481 48.0 547 54.7
256 20 510 255 623 33.6 816 40.8 960 48.0 1092 54.6
30 766 255 1007 33.6 1223 40.8 1439 48.0 1637 54.6
40 1018 255 1342 33.6 1632 40.8 1918 48.0 2183 54.6
50 1271 25.4 1677 335 2034 40.7 2394 47.9 2727 54.5
60 1524 254 2011 33.5 2439 40.7 2969 47.9 3268 54.5
64+64 128+128 256+256
2500 3500 3500
2000 o . 3000 / 3000 }
B /./. ——222MBg T 2500 —— 220MEq T 200 ——222MBq
§ 1500 4 —8— 296MBq § 2000 —=— 296MBq § 2000 —8— 206M8q
A R - | - g
E ) W —x—s518ME S 1000 %/, —%— 518MBq 3 1000 —x— 51805
0 0 0
10 20 30 40 50 60 10 20 30 40 50 60 10 20 30 40 50 60
time(sec) time(sec) time(sec)
A) B) ©
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Fig. 3. These graphs represent total count and count rate per second from 64x64, 128x128 and 256x256 matrix size. (A) and (A’)
which is graph of 64x64 is different from (B), (B’), (C) and (C’). When exceeded 30 seconds, slope is not linear.
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Fig. 5. Images of predose-sylinge containing 333 MBq (9 mCi) of technesium. (A) is a image of 64x64 matrix size. We figure out
that overflow phenomenon is appeared at the (A) image. And (B), (C) are images of 128x128, 256x256 respectively.
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