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Evaluation on Reproducibility of Low—Dose Kidney Scan in
Dynamic Kidney Scan
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Department of Nuclear Medicine, Ajou University Hospital, Suwon, Korea

Dynamic kidney scan is a typical imaging technique that visualizes kidney function. Reproducibility of
dynamic kidney scans has been evaluated by comparing low-dose kidney scans with low-dose
radiopharmaceutical and standard dynamic kidney scan. With this comparative study, if reproducibility is
superb, the dynamic kidney scan method with reduced radioactivity to patients is to be utilized and radiation
exposure to patient is to be reduced.

For gamma camera, Orbiter, SymbiaE (Siemens, Germany) was used. Among patients who had used 370 Mbq
(10 mCi) from January of 2013 to February 2014 and other patients who had used 185 Mbq (5 mCi) from March
of 2014 to July of 2015 with identical condition, 21 subjects using DTPA and 20 subjects using MAG;3, 41
subjects in total, had been selected as subjects for data. From renogram of the result image, frame of the peak
point was selected. Then, region of interest of kidney and background had been selected and Kidney to
Background Ratio has been calculated for comparison.

In tests using DTPA, kidney to background ratio when using 370 Mbq was 5.67 + 0.8 at average while it was
5.624+0.87 when using 185 Mbq, which didn’t show much difference. Also in the tests using MAGs, kidney to
background ratio when using 370 Mbq was 14.95+2.58 at average and 14.56 +2.02 in 185 Mbq, which neither
showed much difference. In paired sample t-test, p-value was 0.566 in DTPA and 0.363 in MAGs3, which
confirmed that there was no difference between the groups.

In identical patients, when dose was decreased from 370 Mbq to 185 Mbq, reproducibility of dynamic kidney
scan was proven to be excellent. Low-dose Dynamic kidney scan can achieve results with fine reproducibility
without improvement in performance of gamma camera and is expected to reduce radiation exposure to patient.

Kidney to Background Ratio, DTPA, MAG3;
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Fig. 1. DTPA and MAGs were used as pharmaceutical.
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Fig. 2. For gamma camera, Orbiter, SymbiaE (Siemens, Germany) was used.
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Fig. 4. Renogram for establishment of peak point.
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Table 1. Comparison of Result values after designating ROI

Frame ROI1 (kidney) ROI2 (bcakgroung)
Avg 8.91 31.30 5.58
Max 75.00 75.00 13.00
Med 7.00 30.00 5.00
Min 0.00 7.00 0.00
: Pix 16384.00 725.00 55.00
Size (mmz) 1024000.00 4531.25 343.75
: T Bt AR T Std 9.39 12.04 2.81
S 185 MBa Tot 146034.00  22695.00 307.00
Fig. 5. Copied and used after designating ROI. Var 88.15 144.97 7.88
Table 2. K/B Ratio in tests using DTPA
DTPA Kidney to Background Ratio
370 MBq 185 MBq Fluctuation Fluctuation rate (%) p-value
n
Mean £+ SD Mean + SD Mean + SD Mean+SD
RT 12 6.06+0.49 5.97+0.48 -0.08 +£0.37 -1.32+6.10
LT 9 5.15+0.87 5.16+1.08 0.01+£0.36 0.19+£6.99
TOTAL 21 5.67+0.80 5.62+0.87 -0.04 +0.36 -0.70+ 6.34 0.566 *
* Paired sample t-test
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Fig. 6. Bar graph of K/B Ratio in tests using DTPA.
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Table 3. K/B Ratio in tests using MAGs
MAG3 Kidney to Background RATIO
370 MBq 185 MBq Fluctuation Fluctuation rate (%) p-value
" Mean + SD Mean + SD Mean + SD Mean + SD

RT 14 15.34 £2.52 14.86 +2.17 -042+1.99 -2.73+£12.97

LT 6 14.04 £2.71 13.86 £ 1.55 -0.14 £ 1.66 -0.99+£11.82
TOTAL 20 14.95+2.58 14.56 £2.02 -0.34+£1.86 -227+12.44 0.363 +

+ Paired sample t-test
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Fig. 7. Bar graph of K/B Ratio in tests using MAGs.
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Fig. 8. Total K/B Ratio in tests using DTPA and MAGs.
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