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Comparison of Activity Capacity Change and GFR Value Change

According to Matrix Size during **"Tc-DTPA Renal Dynamic Scan
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and Tae—Hwan Ha?
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Purpose  Glomerular Filtration Rate(GFR) is an important indicator for evaluating renal function and monitoring
the progress of renal disease. Currently, the method of measuring GFR in clinical trials by using serum
creatinine value and *™Tc-DTPA(diethylenetriamine pentaacetic acid) renal dynamic scan is still useful.
After the Gates method of formula was announced, when PmTe-DTPA Renal dynamic scan is taken,
it is applied the GFR is measured using a gamma camera. The purpose of this paper is to measure
the GFR by applying the Gates method of formula. It is according to effect activity and matrix size
that is related in the GFR.

Materials and Methods  Data from 5 adult patients (patient age = 62 + 5, 3 males, 2 females) who had been examined *™Tc-DTPA
Renal dynamic scan were analyzed. A dynamic image was obtained for 21 minutes after instantaneous
injection of “™Tc-DTPA 15 mCi into the patient's vein. To evaluate the glomerular filtration rate
according to changes in activity and matrix size, total counts were measured after setting regions of
interest in both kidneys and tissues in 2-3 minutes. The distance from detector to the table was maintained
at 30cm, and the capacity of the pre-syringe (PR) was set to 15, 20, 25, 30 mCi, and each the capacity
of post-syringe (PO) was 1, 5, 10, 15 mCi is set to evaluate the activity change. And then, each matrix
size was changed to 32 x 32, 64 x 64, 128 x 128, 256 x 256, 512 x 512, and 1024 x 1024 to compare
and to evaluate the values.

Results  As the activity increased in matrix size, the difference in GFR gradually decreased from 52.95% at the
maximum to 16.67% at the minimum. The GFR value according to the change of matrix size was similar
to 2.4%, 0.2%, 0.2% of difference when changing from 128 to 256, 256 to 512, and 512 to 1024, but
54.3% of difference when changing from 32 to 64 and 39.43% of difference when changing from 64
to 128. Finally, based on the presently used protocol, 256 x 256, PR 15 mCi and PO 1 mCi, the GFR
value was the largest difference with 82% in PR 15 mCi and PO 1 mCi. conditions, and at the least
difference is 0.2% in the conditions of PR 30 mCi and PO 15 mCi.

Conclusion  Through this paper, it was confirmed that when measuring the GFR using the gate method in the
9mTe-DTPA renal dynamic scan. The GFR was affected by activity and matrix size changes. Therefore,
it is considered that when taking the *"Tc-DTPA renal dynamic scan, is should be careful by applying
appropriate parameters when calculating GFR in the every hospital.
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CKD-EP(Chronic Kidney Disease Epidemiology Collaboration),
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Fig. 1. The y—camera named GE INFINIA(GE Healthcare, USA) is
used.

GA} E1 & ZH] 2= GE INFINIA(GE Healthcare, USA)YE
A8-51S TH(Fig. 1). Pre, Post syringe®] Camera AL =742
o2} At 5994 88 15 mCi, Matrix size 256 x 256,
Zoom 1.00, Energy set : *""Tc Detectors : Posterior, 2% FA}
712} Detector}2] A 2] : 30cm, Acquisition Time : 6022 A4
Halsick.
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Fig. 2. This image is shown image acquisition process of
SmTc—DTPA renal dynamic scan.
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%ol =85 - - 2 SN - HHRE - o Te-DIPA S 5% ZAfRerel Dyreric Soan) Al 591244 83 18t Weke Sze #4201 142 Al 022 Gemener Fteon Rt GFR) 7] i3 [

1,5,10, 15 mCiZ AAstsct 18] a7 7122 Matrix sizeS
32x32,64x64,128 x 128,256 x256,512x512,1024x 1024=
wstel 2he vl mH 7} sHchFig. 2).997

Total renal uptake of DTPA =

(Rtkzdneycounts Bkg) (Ltkzdneycounts—Bkg)
e M e Mz

Pre. Inj counts — Post Inj counts

GFR = Total renal uptake of DTPA x 100 x (9.75621-6.19843)

Fig. 3. A formula is shown calculating GFR.

Gates 34]0] W% 2A7|ol= JAF d& 2402 3
2pe] A13po] 9JA|et ol ZHulriujet Detectorrt 91212 4
oAl P Te-DTPAE =7t FAHS 3ho] A4S F 53,
Flow AF9e] &< A] Matrix®] Z7]= 128 x 1282 15%

YA o2 FEJT) E3F Pre & Post Syringe®] =% Matrix
A 2AE 128 x 1282 Zt}. Gates 3412 HfEro 2 ot
GFR F2]o|th(Fig. 3).

RT net count LT net count |pre countlpost countjnet count] RT dept | LT depth | LAC
84548 79014 | 3748599 | 297451 | 3451148 5911938 ] 587275 | 0153 | 0404734 | 0.407167 |

weight | height
depth 627 160
RT_|5.211038 | 5911938
Siemens casel uptake GFR LT 517275 | 587275
163562 | 3451148 | 00473935 | 4739351 | 4003967
GE casez upteke | GR
208897.9506 | 1040578 | 4029557 | 3451148 | 011676 | 1167599 |HHORIS
Application case3. GFR

10566

756 758 <02 -0.00265 -0.26455
1738 1726 12 0006904 0.690449

02 00026385 0263852
<12 -0.006952 -069525

RT 5]

count big count | _bkg

#1/31 14818 609 12802 | 569

#2132 15123 553 13116 559

#3133 15561 640 13602 543

#4/34 14915 664 14041 | 564

#5/35 13949 620 14316 564

#6/36 13888 620 14500 | 564

3363

Fig. 4. GFR is calculated by Excel program.

A= el O] dd aga ZdoAe
GE(General Electric)A}e] A8]E ARg-s}7]o] B} ZHuof of
3k A4 P = 1128k9Ie) 1. SiememsAl 2. GEA} 3. GE
ARS] 4] T2 7389 =218 Microsoft A2 Excel X271
WO s1A9h IHS AXKSISCkFig. 4). GEALS] At 24]

AM= 71, w7l e ARe] dolE 71E9] At
A F7F&E 0.7cm TSkl Zl—r?%—*r—é— AHESto] RT net
count, LT net counts Z-83l= o]z} ot I o
SiememsA}, GEA}F 18] GEA} %’—/4 ZZ2 o) AXL FA
< Fig. 3.3} 29
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FHHE] 85 F7tol wE GFR g1e] Afo](Table 3).
Matrix ¥7 o] w2 GFR 7}2] x}o](Table 4). GFR Z}2] 2}o|
of 2/c 317} 21471 Table 5). 5 37}4] 50,2 3418 319)
o, 71 gHE2) Zfol & k7] S8l (A-BYA * 100 = 20 (%)
ERRET

Table 1. This table is indicated that each part Total count relating
Activity and Matrix

Mat f“'“ty 15mCi 20mCi  25mCi 30 mCi
32x32 627K 734K 947K 1021K
64x64 211K 1481K  1790K  2014K

128x128  2008K  2586K  3061K  3583K
256x256 206K 2660K 317K 3757K
512x512 2013K 2657K  3166K  3751K
1024x1024  2010K  2649K  3162K  3748K

291402215 mCi 7|5 © & Matrix size 32 x 32| A
128 x 1287}A] Z¥2+9] & A4~ 42 627,000 A<=, 1,211,000
A%, 2,008,000 A5 2SRt S91204 Gere] 2719k
TLSHA| Matrix size 128 x 128FE| 1024 x 1024714 9]
Matrix 9] & A= 52 & 2ol & HoA] 4 th(Table 1).

GFR(mI/min)
400
G 300
F 200
R 100
0
15mCi 20mCi  25mCi  30mCi
Activity
32x32 128 x 128 . 512 x 512
. 64 x 64 256 x 256 1024 x 1024

Figure 5. This image is shown GFR relating between Activity and
Matrix size.
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Z A% 7S B GFR 349 g 4Esige o,
Matrix Size 32 x 32, 64 x 640]| A= GFR Z}to] A+ 4} GFR
Zkoll ti8l] 2-3ul) =4 ZH2 A9k Matrix size 128 x 128 0]AF

o] A= GFR ko] Matrix sizeo]] wha} 78 2] © & 43} 2}o]
£ H3tHFig. 5).

Table 3. Difference of GFR value according to activity increase

Activity 15-20 mCi 20-25 mCi 25-30 mCi
Number (minus) (minus) (minus)
Patient1 24.6% 20.2% 15.6%
Patient2 25.4% 20.8% 16.5%
Patient3 25.3% 20.9% 16.5%
Patient4 26.1% 21.9% 17.2%
Patient5 24.2% 19.8% 15.2%
Average 25.1% 20.7% 16.2%

YA &7F F o] th2 2}o] Zh2 15-20 mCi 25.1%.
20-25 mCi 20.7%, 2530 mCi 16.2%= A2} GFR Z}2] 2}o]
7} A2} 7H 45T Table 3).

Table 4. Difference of GFR value according to matrix size
change

Matrix 32-64

64-128 128-256 256-512 512-1024

Number (minus) (minus) (minus) (minus) (minus)
Patientl]  55.1%  46.9%  33%  0.18%  0.09%
Patient2  55.8%  482%  3.6% 03%  0.07%
Patient3  558% 483%  34%  0.15%  0.15%
Patient4  56.4%  49.7% 3.58%  0.15%  0.15%
Patient5  54.7%  46.2%  3.18% 0.17%  0.16%
Average  55.6% 47.9% 341% 0.19%  0.12%

Matrix size ¥ 7] of] th& x}-o| ZH-2 32-64, 64-128, 128-256,
256-512, 512-10242] XHMinus)ol| 4] 55.6%, 47.9%, 3.41%,
0.19%, 0.12%9]t}. Matrix size O]} of| A= LA 2}o| Zlo]

LERGTHTable 4).
Table 5. Maximum and minimum values of difference in GFR
values
GFR(%) MAX MIN
Number
Patientl 82 0.11
Patient2 82.5 0.17
Patient3 82.5 0.17
Patient4 82.9 0.23
Patient5 81.7 0.17
Average 82.3 0.17

A A8 256 Matrix, Pre Syringe 15 mCi, Post
Syringe 1 mCiZ 92 &2} GFR Z}1S 7|5 © 2 32 x 32 Matrix
Size, Pre Syringe 15 mCi, Post Syringe 1 mCi ZZ o] 4] 82%%2
714 £ 2Jo) 7} Y519 1L, 64 x 64 Matrix Size, Pre Syringe
30 mCi, Post Syringe 15 mCi2] Z 70| 4] 0.2% = S-AFst Ax}
= UE SItK(Table 5).
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Detector Size 40cm by 40cmof| 4] 64 x 64 Matrix Z-2 735
+ 0.625cm/1 Pixel, 128 x 128 Matrix+ 0.312cm/1 Pixel, 256
X 256 Matrix= 0.156cm/1 Pixelo]|t}. o] 2 S0, 2000 74]47}
cm?o] Gl wE Solty I PSS I &
Detectoro]| 4] 320,000 Zﬂ’\e HH| =] 31, Ly %] MatnxOﬂ/\J]
= em’ 1 Pixel2 Z0]Ex9k, A4 Pixel@] 4= 2718}
7] w0l Matrix size7} =712} £ 3614 HE Matrix size©]|
A B 523t Al 3hE A7) Fok Y oA A3te] Table 1.3} Fig.
5.0 & Al$E A= 7 = Matrix size 32 x 32, 64 x 640 4]
Al 3ol A7) o]z 3-8} GFR o] T 37 el 3
2 shersteich Pre syringe A4 gto) A% 4dskan v
2SR 3ol A 2k B 9190% Sl ofet 43
| &S ShIstolch 9124 ako] A1 W4E A% gko)
Aol 7} Z7Fohe BB O 4 99T £ Aol A | mCitt
¥ 30 mCiz}A] 2] Zro] oY, 100 1 CikE] 5000 4 Ciz}A] 2]
Ao 5 YA S-S AME-S)AT, Pre & Post Syringe2] A1
A% AFS1E 210] o *Te0, 2 MRS Fo) 127 B A
A 3hE BSohs Ao B wAlshs AAre el
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Size 32, 649]|A] T}= Matrix Size 2.t} 22 713 I A HLS 0}
LI, 91 AL0] B0l WS Hol} Z71THE ot
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2 4 4= Ao} EA AR 521 Matrix Size 256, Pre syringe 15
mCi, Post syringe 1 mCiZ 4-2 24} GFR 712 71+ 2.2 82%
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OolAIE AT A10] 0.2%:2 SHIFI T AEH O, Pre
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5 2187F =& gAS 315519tk Activity, Matrix Size
wistol whet AR ofah WS 18l 238 72kl
¥ AR} 0] Y A HA F F ASE 24
Stk Detector®} Table 712] A= 30cmE F-A|5H%11L, &
0] & W3}t F7HE fIsf Pre Syringe(PR)9] -8F-3
15, 20, 25, 30 mCi= AdA35}%1L, Post Syringe(PO)2] &
S 1,5 10, 15 mCig 77} ARt 18w 247}he]
Matrix sizeE 32 x 32, 64 x 64, 128 x 128, 256 x 256,
512 x 512, 1024 x 1024% HA ko] ZF2 v|nl F7l5)3ch
Matrix Sizeol| A &9 €40] g7Fo] S5 AEA| of
He-0] 2poli= ZT 52.95%0l| 4 HA 16.67%= Ax} 74

ol ﬂl%

SHACk. Matrix size 8ol T2 AF7A| of2hg g 1280]
A 256, 256011 4] 512, 512014 10242 W17 | 2.4%, 0.2%,
0.2%= FAFSHA LFEFSLOL, 32014 64, 640]| 4] 128% T
7 A 54.3 %, 39.43% GFR ko] Z}o]7} uhatgict. uf
Z|ako 2 Hx| AR 5921 256 Matrix, Pre syringe 15 mCi
9] GFR 7} 7|59 & 32 Matrix, Pre Syringe 15 mCi, Post
Syringe 1 mCi Z710[4] 82%= 71 & Zfo]7} LAgstal
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27014 02%2 FARE 23 g2 el & =2
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