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Purpose: Most of diagnosis in the pediatric hydronephrosis patients have been performed = Tc-DMSA renal
scan. Then the region of interest (ROI) is set for comparative analysis of uptake ratio in left-right kidney after
acquiring the image. But if the equipment set an automatic ROI, the ROI could include expanded renal pelvis due
to hydronephrosis and the uptake ratio of left-right kidney will be incorrect result. Therefore this study compared
both ROIs including expanded renal pelvis and excluding renal pelvis through experiment using normal kidney
phantom and expanded renal pelvis phantom and suggested setting method of improved ROL. In addition, this
study have been helped by readout doctor for investigate distinction radiopharmaceutical uptake between renal
cortex and remained urine by expanded renal pelvis. Materials and Methods: The both of renal phantoms were
filled with water and shacked with *"TcO, 111 MBgq. In order to describe the expanded renal pelvis, the five latex
balloon were all filled with 10 mL water and each of balloon was mixed with *™TcO4 18.5, 37, 55.5, 74, 92.5
MBgq. And we made phantom with fixed P TeO, activity of 37 MBq and mixed water 5, 10, 15, 20, 25 mL in each
balloon. The left kidney was fixed its shape and the right kidney was modified like as hydronephrosis kidney by
attached the latex balloons. And the acquiring counts were 2 million. After acquisition, we compared the image
of ROI with Expanded renal pelvis and the image of ROI without renal pelvis for analyzing difference in the
uptake ratio of left-right kidney and for reproducibility, set the ROI 5 times in the same images. Patients were
injected #mTe-DMSA 1.5~1.9 MBg/kg and scanned 3 to 4 hours after injection. The each of 3 skillful radio
technologists performed the comparing estimation by setting ROI. To determine statistical significance between
two data, SPSS (ver. 17) Wilcoxon Signed Ranks Test was used. Results: As a result of renal phantom’s
experiment, we compared with average of counts Background (BKG) ratios in the setting of ROI including
expanded renal pelvis and setting of excluding expanded renal pelvis. Therefore, they can obtain changed counts
and changed ratios. Patient also can obtain same results. In addition, the radiopharmaceutical uptake in expanded
renal pelvis was come out the remained urine that couldn’t descend to ureter by the help of readout doctor.
Conclusion: As above results, the case of setting ROI including expanded renal pelvis was more abnormally
increasing uptake ratio than the case of setting ROI excluding expanded renal pelvis in analysis the uptake ratio
in left-right kidney of hydronephrosis. Because of the work convenience and prompted analysis, the automatic
ROl is generally used. But in case of the hydronephrosis study, we should set the manual ROI without expanded
renal pelvis for an accurate observation of the uptake ratio of left-right kidney since the radiopharmaceutical
uptake in expanded renal pelvis is the remained urine. (Korean J Nucl Med Technol 2012;16(1):27-33)
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Fig. 2. A picture is renal phantoms made by acryl. It were filled with water and shacked with M TcO, 111 MBq. B picture is modified
renal phantom. The left kidney was fixed its shape and the right kidney was modified like as hydronephrosis kidney by attached the

latex balloons.

28



Fig. 3. A picture is that latex balloon were all fixed with 10 mL water and each of balloon was mixed with *™TcO, 18.5, 37, 55.5,
74, 92.5 MBq. B picture is latex balloon that fixed *™TcO, activity of 37 MBq and mixed water 5, 10, 15, 20, 25 mL in each balloon.
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Table 1. This table is Average’s counts. It is a renal phantom that latex balloon were all fixed with 10 mL water and each of balloon
was mixed with 99mTcO4 18.5, 37, 55.5, 74, 92.5 MBq

10 mL Inclusion of ERP Exclusion of ERP
Left 595923.2+872 596648.2+252
18.5 MB R
MBq nght 764693.8+457 656322+173
Left 555713.4+396 556317+287
7 MB .
37 MBq nght 800127+111 607397.2+149
Left 531414.4+304 5314583.4+220
. B .
55.5 MBq nght 834445.2+284 589688.2+217
74 MB Left 501320.4+268 501094.2+173
9 Right 859723.4+483 555595.2+134
Left 467268.4+276 467513.8+572
92.5 MBq Right 903161.4+259 515261.4+466

+ERP : Expanded Renal Pelvis.

Table 2. This table is Average’s back ground counts. It is a renal phantom that latex balloon were all fixed with 10 mL water and
each of balloon was mixed with 99mTcO4 18.5, 37, 55.5, 74, 92.5 MBq.

10 mL Inclusion of ERP Exclusion of ERP

Left 12632.8+25 12690.8 44
18.5 MBq Right 14977426 12246.8+9
Left 12428422 12438+14

37 MB ;
e Right 15317.6+13 11639.4221
Left 12621.8+29 12645.8+1

55.5 MB :
MBq Right 169044239 12494.8+77
Left 12272.2+46 12251.6+38

74 MB :
MBq Right 17385.8+106 117364
Left 12452.8+41 12428.6231

2.5 MB :
925 MBq Right 1881323 11791.4+3

Table 3. This table is Average’s ratios. It is a renal phantom that latex balloon were all fixed with 10 mL water and each of balloon
was mixed with *™TcO, 18.5, 37, 55.5, 74, 92.5 MBq

10 mL Inclusion of ERP Exclusion of ERP

Leh 48.09+0.12 44.04+0.54
18:5 MBq Ri;:t 5?.2?:8.12 55.25:8.24
- - e s
553 Mbe Righ o9is0n 256202
o o ot e

Lefi 34.25+0.27 47.93+0.59
92:5 MBq Ri;}:t 65.75:_:0.24 52.06:_:0.59

+ERP : Expanded Renal Pelvis.
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Table 4. This table is Average’s ratios in test of patients. Expanded renal pelvis as well as experimental models, including the effect
of setting the ROI extending from the pelvis to the same conditions and does not include the effect of setting the ROI is showing

more over ratio.

Pt. No. Inclusion of ERP Exclusion of ERP
1 Left 42.71% 44.76%
Right 57.29% 55.24%
) Left 40.38% 43.18%
Right 59.62% 56.82%
3 Left 41.76% 44.34%
Right 58.24% 55.66%
4 Left 39.31% 43.58%
Right 60.69% 56.42%
5 Left 58.32% 54.88%
Right 41.68% 45.12%
6 Left 59.08% 55.32%
Right 40.92% 44.68%

+ERP : Expanded Renal Pelvis.
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Fig. 4. This picture is a graph that made a graph of average’s ratios of renal phantom test. ROI that Include to expanded renal pelvis
was seen as overrate than ROI that exclude to expanded renal pelvis.
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Posterior View

Lt. Kidney: 43.04% l—'\] Lt. Kidney : 47.92%
Rt. Kidney: 56.96% \—> Rt. Kidney : 52.08%

Fig. 5. This picture is an image in test of renal phantom. Renal pelvis, including the expanded ROI without having to set up a ROI,
including images and pictures when compared to set the rate of consumption has changed.

Right

Posterior View

Lt. Kidney: 41.71% =\> Lt. Kidney : 45.76%
|

Rt. Kidney: 58.29% Rt. Kidney : 54.24%

Fig. 6. This picture is an image in test of patient. Expanded renal pelvis as well as experimental models, including the ROl and does
not include pictures and set up a ROl when compared to set the picture was changing the rate of consumption.
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