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- Utility Evaluation on Application of Geometric Mean Depending on Depth of
Kidney in Split Renal Function Test Using *™Tc-MAG,
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Fg, 1 Graph of first phase for first 60 seconds in *™Tc-MAG; Renal scan
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Fig. 2 T-A curve of both kidneys in ®™c-MAGs Renal scan

First 60 seconds is uptake phase when radiation in kidney sharply increases and shows blood
perfusion into kidney 3~5 minutes is secretory phase when it reaches T-max with gradual
increase. 3~5 minutes after injection, it is excretion phase which radiation passes through
nephron system and reaches bladder, showing a sharp decrease
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Fig. 4 a) Radiation counting only conducted with posterior detector, which is a conventional renal test method,
b) Radiation counting conducted with anterior and posterior detector for application of geometric mean
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Table of Patient Parameters O

Parameiers Yalues

Renal Protocol Generic (Nong)

Kidney Depth Method Standard

Patient Name

Patient ID 1

Sex Female

Age 47

Reference BSA 1.73 m®

Split Untake Interval (min) 10-20

Radiopharmaceutical 8550 MBqg 39m Technetium MAG3

Mathod Adult

Hematocrit 0.00

Table of Result Summary

Parameters Left Right Total
Split Function (%) 479 521

Kidney Counts (cprm) 57807 52209 120618
Time of Max (min) 5.002 7.002

Time of Y2 Max (min) 155

Fig. 5 Split renal function was calculated after 1~2 minutes passed after injection and calculation was done
using processing tool provided in Symbia T16 of Siemens, To eradicate errors in setting ROl area, ROl was
established identically in copy & paste manner
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Depth N Mean (mm) Std. Deviation Std. Error Mean
LT 33 05.82 16.57 2.88
RT 33 71.62 19.47 3.38
Male LT 13 70.83 18.84 5,22
Male RT 13 77.95 24,99 6.93
Female LT 20 62,57 14,49 3.24
Female RT 20 67.51 14.09 3.15
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Table 2 Depth of kidney and changes in split renal function, When split renal function was calculated with geometric mean,
30 out of 33 showed increase in ratio of deeply-situated kidney

Depth (M) Posterior Geometric Mean Incrgase in
SRF (%) SRF (%) ratio of
deep-situated

N LT RT LT RT LT RT Kidney

1 40.80 48,24 52,5 47.5 51.1 489 2.8

2 91,29 90.95 46.9 53.1 475 52.5 1.2

3 40.80 48,24 53.6 46.4 51.7 48.3 3.8

4 75.39 77.69 48.8 51.2 47.9 52.1 1.8

5 62.18 64.88 52.2 47.8 51.3 48,7 1.8

6 56.15 62.16 50.2 49.8 49.9 50.1 0.6

7 05.29 67.75 52.5 47.5 51.8 48.2 1.4

8 51.97 48,94 47.9 52.1 46.7 53.3 2.4

9 67.67 72,59 46.7 53.3 46.1 53.9 1.2

10 58.16 63.81 49.9 50.1 48.9 51.1 2.0

11 73.40 76.86 49.7 50.3 49.8 50.2 0.2

12 67.03 66.66 49.3 50.7 50 50 1.4

13 75.72 80,96 48.1 51.9 47.8 52,2 0.6

14 63.74 65.70 45.2 54.8 44.4 55.6 1.6

15 59.82 63.87 23.7 76.3 23.5 76.5 0.4

16 77.27 81.63 45.2 54.8 44,5 55.5 1.4

17 62.04 90.41 59.1 40.9 55.9 41 6.4

18 63.21 63.97 483 51.7 47.8 52,2 1.0

19 101,19 130,22 31.7 68.3 27.6 72.4 8.2

20 60.86 67.47 459 54.1 45 55 1.8

21 84.38 93.32 51.4 48.6 50.1 499 2.6

22 82,42 95.19 57.1 429 55.8 442 2.6

23 60.18 66,34 47.2 52.8 46.5 53.5 1.4

24 29.01 30,08 46.5 53.5 45.8 54.2 1.4

25 65.35 63.87 24,5 75.5 23.7 76.3 1.6

26 90,24 100,74 84.1 15.9 85.3 14,7 2.4

27 54,90 53.63 55.8 44.2 57.2 42.8 2.8

28 56.23 73.82 50.7 49.3 48.4 51.6 4.6

29 72.42 80.69 42.1 57.9 39.7 60.3 4.8

30 43.25 88,01 48.7 51.3 41.4 58,6 14.6

31 88,01 48.48 55.3 447 61.4 38.6 12,2

32 43.25 88,01 45.8 54.2 37 63 17.6

33 88.01 48,48 56.5 43,5 66 34 19.0
*SRF=Split Renal Function
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Table 3 Coefficients®
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Fig. 6 With ratio of kidney located shallow in split renal function as
100(%), ratio of kidney situated deep was shown in the graph, It is
shown that the graph corrected with geometric mean is higher than
the graph of ratio counted with only posterior detector, (Blue graph
- posterior detector values, Red graph - application of geometric
mean after counting with anterior and posterior detectors)

Unstandardized Coefficients standardized Coefficients .
Model t Sig.
B Std. Error Beta
. (Constant) .207 374 554 584
Difference Depth .339 .022 .942 15.685 .000

a. Dependent Variable: Difference of Split renal function
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*Abstract

Utility Evaluation on Application of Geometric Mean Depending on Depth of
Kidney in Split Renal Function Test Using *"Tc-MAG,

Eun-Byeul Lee" - Wang-Hui Lee? - Sung-Min Ahn"

U Dept. of Radiological Science, Gachon University
?Dept. of Nuclear Medicine, Gil—Hospital

P"Te-MAG; Renal scan is a method that acquires dynamic renal scan image by using 7™Tc-MAG; and
dynamically visualizes process of radioactive agent being absorbed to kidney and excreted continuously.

Once the test starts, ratio in both kidneys in 1~2,5 minutes was measured to obtain split renal function
and split renal function can be expressed in ratio based on overall renal function,

This study is based on compares split renal function obtained from data acquired from posterior de-
tector, which is a conventional renal function test method, with split renal function acquired from the geo-
metric mean of values obtained from anterior and posterior detectors, and studies utility of attenuation
compensation depending on difference in geometric mean kidney depth.

From July, 2015 to February 2016, 33 patients who undertook PMTe-MAG; Renal scan(13 male, 20 fe-
male, average age of 44,66 with range of 5~70, average height of 160.40cm, average weight of 55.40kg)
were selected as subjects,

Depth of kidney was shown to be 65,82 mm at average for left and 71,62 mm at average for right. In
supine position, 30 out of 33 patients showed higher ratio of deep-situated kidney and lower ratio of
shallow-situated kidney.

Such result is deemed to be due to correction by attenuation between deep-situated kidney and de-
tector and in case where there is difference between the depth of both kidneys such as, lesions in or
around kidney, spine malformation, and ectopic kidney, ratio of deep-situated kidney must be compen-
sated for more accurate calculation of split renal function, when compared to the conventional test meth-
od (posterior detector counting).

Key Words : MAG;, Geometric Mean
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