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= Abstract —

Formal Charts for Qnantified **"Tc-DMSA Renal Uptake Rates

Department of Nuclear Medicine, Pusan National University Hospital, Pusan, Korea

Tae-Yong Moon, M.D., Yong-Ki Kim, M.D.,, Su-Hee Hwang, M.D.*
Chong-Byung Yoon, M.D.** and Kyung-Tak Seung, M.D.***

To Assessment of the quantified renal uptake rates in every *™Tc-DMSA scan tests of patients is
actually difficult because of time consumption and complicated calculations required to measure the
correct dose of the infused radionulide and radiation decay, the adjustment for the depth of kidney
and the subtraction of background count. We've formulated two regression models for the quantified
renal uptake rates[l] from the simple renal uptake rates[H] with a square shaped ROI (Region-Of-
Interest) in 25 cases (Group 1) and with a kidney shaped ROI in 37 cases (Group 2), respectively. The
regression model for the Group 1 was [I],=0.885 [H],—4.575 (P<0.005), and for the Group 2 was
[11.=0.591 [H],—2.105 (p<0.005).

The formal charts were clinically convenient to evaluate the individual renal functions in patients
with **"Tc-DMSA renal scan.
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Table 1. Examples to Make the Quantified Renal Uptake Rates in Group 1

No Net Infusion [A] QBRA [E] QRUR [t1, - [F1-[G] SRUR [H]:
1 2,114,872 56,215 2.27 25,062 6.27
2 1,673,101 158,482 9.47 57,904 14,48
3 1,731,522 166,672 9,63 ; 60,382 15.10
4 2,181,182 276,318 12.67 87,873 21.97
5 2,096,184 307,029 14.65 104,557 26.14
6 1,884,023 327,571 17.39 85,683 21.42
7 1,740,750 328,958 18.90 151,963 37.99
8 1,534,932 345,164 22.49 137,583 34,40
9 1,362,647 333,593 24.50 106,087 26.52
10 1,331,301 371,663 27.92 171,876 42,97
11 1,629,111 552,126 34.08 246,911 61.73
12 1,361,775 506,585 37.20 189,841 47.46
13 1,240,630 475,187 38.31 252,015 63.00
14 1,240,247 515,368 42.55 218.648 54.66
15 1,437,990 719,287 50.02 223,351 55.84
16 1,783,747 913,208 51.20 278,579 69.64
17 1,734,941 889,343 51.26 236,008 59.00
18 1,653,391 885,593 53.58 261,293 57.82
19 2,336,752 1,276,334 54,62 252,320 63.08
20 2,098,944 1,158,787 5521 264,778 66.19
21 1 458,620 810,562 55.57 ° 284,895 71.22
22 1,364,119 798,027 58.50 278116 69.53
23 1,439,890 850,475 59.07 257,782 64.45
24 2,011,281 1,229,141 61.11 265,500 66.38
25 1,514,620 942,931 62.26 272,403 68.10

{1]1=0.885 « [H],— 4.575 (p < 0.005) (r = 0.946)

QBRA : Quantified both renal activity.

SRUR : Simple renal uptake rates.

QRUR : Quantified renal uptake rates.
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Table 2. Examples to Make the Quantified Renal Uptake Rates in Group 2

No. Net Infusion [A] QBRA [E] QRUR [1], [F]1-[G] SRUR [H],
1 1,748,936 10,432 0.6 9,151 2.3
2 2,181,186 14,615 0.7 10,256 2.6
3 2,166,716 56,367 2.6 22,306 5.6
4 1,830,772 51,490 2.8 32,071 8.0
5 1,312,073 39,812 3.0 48,504 12.1
6 1,394,598 63,715 4.6 46,575 11.6
7 1,094,533 59,710 5.5 60,436 15.1
8 2,141,667 149,643 7.0 55,115 13.8
-9 1,522,173 145,744 9.6 99,750 24,9
10 894,757 100,021 11.2 47,426 119
1 1,765,082 217,693 12.3 125,907 31.5
12 1,605,496 213,120 13.3 164,470 41.1
13 1,942,970 341,971 17.6 155,966 39.0
14 2,582,545 456,991 17.7 156,183 39,0
15 1,683,955 302,325 18.0 191,709 41.9
16 1,722,083 314,260 18.2 181,758 45.4
17 3,760,744 706,925 18.8 210,802 52.7
18 1,831,412 352,988 19.3 201,282 50.3
19 1,279,104 280,753 21.9 220,544 55.1
20 1,746,223 408,220 23.4 179,044 448
21 1,920,825 475,678 248 204,540 51.1
22 1,804,453 459,256 25.5 181,740 45.4
23 2,121,180 544,336 25.7 200,541 50,1
24 1,296,937 337,042 26.0 224,545 56.1
25 1,980,146 518,501 26.2 194,925 48.7
26 3,112,299 813,965 26.2 235,386 58.8
27 1,114,316 303,490 27.2 138,897 34,7
28 1,903,837 586,904 30.8 211,573 52.9
29 957,255 305,428 31.9 187,575 46.9
30 1,390,074 445,465 32.0 211,221 52.8
31 1,705,532 589,803 34,6 191,619 47.9
32 2,503,844 871,629 348 229,376 57.3
33 2,195,077 823,575 37.5 238,165 59.5
34 2,409,683 902,897 37.5 270,005 67.5
35 1,068,842 409,397 38.3 208,387 52.1
36 890,775 379,528 42.6 222,937 55.7
37 865,749 435,987 50.4 236,564 59.1

[1},=0.591 « [H],— 2.105 (p < 0.005) (r = 0.877)
QBRA : Quantified both renal activity.
SRUR : Simple renal uptake rates.
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QRUR : Quantified renal uptake rates,
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Fig. 1. A: Square shaped ROI* on the Kidneys B: Kidney Shaped ROI on the Kidneys
*ROI: Region of Interest
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Fig. 2. Correlation of Simple renal uptake rate to quantified renal
uptake rate.
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[1],=0.591 - [H],—2.105(p<<0.005)
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Fig. 3. Carrelation of both renal activity to back ground activity.

Table 3. Formal Charts for Quantified Renal Uptake Rates of **"Tc—DMSA in Group 1 {I], and Group 2 1],

[F] Both Kid. [G] BKG. [E] [H] 11, (1,
65,000 40,509 24,491 6.12 0.44 1.51
70,000 40,051 29,949 7.49 1.66 2.32
75,000 39,594 35,406 8.85 2.86 3.13
80,000 39,137 40,863 10.22 4.07 3.94
85,000 38,679 46,321 11.58 5.28 4.74
90,000 38,222 51,778 12.90 6.44 552
95,000 37,764 57,236 14.30 7.68 6.35

100,000 37,307 62,693 15.70 8.92 7.17
105,000 36,850 68,150 17.00 10.07 7.94
110,000 36,392 73,608 18.40 11.31 8.77
115,000 35,935 79,065 19.77 12.52 9.58
120,000 35,477 84,523 21.13 13.73 10.38
125,000 35,020 89,980 22,50 1494 11.19
130,000 34,563 95,437 23.86 16.14 12.00
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Table 3. Continued

[F] Both Kid. [G] BKG. (E] (H] 11, {1,
135,000 34,105 100,894 25.22 17.35 12.80
140,000 33,648 106,352 26.59 18.56 13.61
145,000 33,190 111,810 27.95 19.76 14,41
150,000 32,733 117,267 29.32 20.98 15.22
155,000 32,276 122,724 30.68 22.18 16.03
160,000 31,818 128,182 32.05 23.39 16.84
165,000 31,361 133,639 33.41 24,59 17.64
170,000 30,903 139,097 34.77 25.80 18.44
175,000 30,446 144,554 36.14 27.01 19.25
180,000 29,989 150,011 37.50 28.21 20.06
185,000 29,531 155,469 38.87 29.43 20.87
190,000 29,073 160,926 40.23 30.63 21.67
195,000 28,616 166,384 41.60 31.84 22.48
200,000 28,159 171,841 42,96 33.05 23.28
205,000 27,702 177,298 44,32 34.25 24,09
210,000 27,244 182,756 45,69 35.46 24,90
215,000 26,787 188,213 47.05 36.67 25.70
220,000 26,329 193,671 48,42 37.88 26.51
225,000 25,872 199,128 49.78 39,08 27.31
230,000 25,415 204,585 51.15 40.29 28.12
235,000 24957 210,043 52,51 41.50 28.93
240,000 24,500 215,500 53.88 42,71 29.74
245,000 24,042 220,958 55.24 43.91 30.54
250,000 23,585 226,415 56.60 45,12 31.35
255,000 23,128 231,872 57.97 46.33 32.16
260,000 22,670 237,330 59.33 47.53 32.96
265,000 22,213 242,787 60.70 48,75 33.77
270,000 21,755 248,245 62.06 49.95 34,57
275,000 21,298 253,702 63.43 51.16 35.38
280,000 20,841 259,159 64.79 52.37 36.19
285,000 20,383 264,167 66.15 53,57 36.99
290,000 19,926 270,074 67.52 54.78 37.80
295,000 19,468 275,532 68.88 55.99 38.60
300,000 19,011 280,989 70.25 57.20 39.41
305,000 18.554 286,446 71.61 58.40 40.22
310,000 18,096 291,904 7298 59.61 41.03
315,000 17,639 297,361 74.34 60.82 41.83
320,000 17,181 302,819 75.70 62.02 42.63
325,000 16,724 308,276 77.07 63.23 43,44
330,000 16,267 313,733 78.43 64.44 44,25
335,000 15,809 319,191 79.80 65.65 45,06
349,000 15,352 324,648 81.16 66.85 45.86

[1],=1.497 « [1],— 1.826 or [1] ,= 0.668 - {1}, + 1,22 (r=0.999)

[F] : Both renal redioactivity at 3 hours after injection, {E] : Quantified renal radioactivity, [H] : Simple

renal uptake rate,

[17 : Quantified renal uptake rate.
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