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Abstract: Objective To explore the effects of different outlining methods of the region of interest (ROI) for one kidney on
glomerular filtration rate (GFR) of contralateral kidney. Methods The data of 270 patients with renal diseases who received
dynamic renal imaging for detecting GFR were enrolled. The data was divided into two groups. In the first group, bilateral
kidneys didn't had hydronephrosis and occupying lesion, and the GFR of the left kidney was observed under the condition of
altering the ROI size of the right kidney and keeping the left renal ROI and background ROI of two kidneys unchanged. In the
second group, one kidney had hydronephrosis and the contralateral kidney didn't had hydronephrosis and occupying lesion,
keeping the ROI of kidney without hydronephrosis and background ROI of two kidneys unchanged, holonephros ROI and
cortex ROI of the kidney with hydronephrosis were outlined, respectively, and the difference in the GFR of the kidney without
hydronephrosis were compared between the two ROI outlining methods. According to the GFR measured by the standard ROI
outlining method, the renal functions in the left kidney or the kidney without hydronephrosis were divided into 5 stages.
Results The analysis of variance with repeated measurements revealed that the different ROI outlining methods of the right
kidney were the effect factors of the GFR of the left kidney (F=462.2, P=0.000), and that the outlining of right renal ROI and
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the staging of the left renal function presented the interation on the GFR of the left kidney (#=2.64, P=0.001). The smaller the
right renal ROI, the more significant the relative decrease of the left renal GFR. The differences in the GFR of the kidney

without hydronephrosis between holonephros ROI and cortex ROI for the kidney with hydronephrosis were statistically

significant in all stages (+=7.15-19.17, P=0.000). Conclusion Gates algorithm has the shortcoming that the GFR of one kidney

could be affected by differently outlining of contralateral renal ROI. Outlining the renal ROI according to a decided standard is

significant for ensuring the accuracy, repeatability and comparability of the renal GFR.
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a-e: Keeping regions of interest (ROI) of the left kidney and background ROI of two kidneys unchanged; a: Complete ROI (1ROI)
of the right kidney; b: 1/2ROI of the right kidney; c: 1/4ROI of the right kidney; d: 1/8ROI of the right kidney; e: OROI of the right
kidney; f-h: Right kidney with hydronephrosis, keeping the ROI of kidney without hydronephrosis and background ROI of two kid-

neys unchanged; f: Without outlining ROI; g: Outlining holonephros ROI for the kidney with hydronephrosis; h: Outlining cortex

ROI for the kidney with hydronephrosis.
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Fig.1 Schematic diagram of outlining renal ROI and background ROI
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Tab.1 Result of the left renal glomerular filtration rate (GFR) with different outlined ROI sizes of the right kidney
(mL-min™-1.73"'m>, Mean+SD)

ROI size of right kidney
Stage Case number
1ROI 1/2ROI 1/4ROI 1/8ROI OROI

1 19 52.7146.02 51.7245.94 50.93+5.96 50.52+6.00 49.95+6.02
2 29 37.10+4.44 36.05+4.45 35.22+4.48 34.77+4.49 34.11+4.52
3 39 21.49+4.39 20.39+4.37 19.44+4 .35 18.85+4.46 18.02+4.58
4 28 10.95+2.30 9.79+2.29 8.76+2.31 8.024+2.40 6.68+2.84
5 10 5.99+1.03 4.88+1.20 3.75+1.38 3.02+1.42 1.43+1.53

Stage refers to the stage of the left renal function according to the GFR of the left kidney when the right kidney is outlined as IROI.
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Tab.2 Comparison of GFR of kidney without hydronephrosis when the ROI of kidney with hydronephrosis

was outlined differently (mL -min™-1.73"'m~, Mean+SD)

ROI of kidney with hydronephrosis

Stage Case number t value P value
Holonephros ROI Cortex ROI

1 69 60.40+11.33 59.48+11.38 19.17 0.000

2 46 37.36+4.13 36.60+4.12 14.83 0.000

3 15 22.63£5.06 21.87+5.17 7.15 0.000

4 10 13.01£2.13 11.87+2.02 9.52 0.000

5 5 6.03+1.35 5.11£1.32 16.33 0.000

Stage refers to the stage of the function of kidney without hydronephrosis according to the GFR of kidney without

hydronephrosis when the kidney with hydronephrosis is outlined as 1ROIL.

Error bars: 95% CI

Relative rangeability of GFR of kidney
without hydronephrosis/%

=2 stage1 stage2 stage3 staged4 stage5

Staging of the function of kidney without
hydronephrosis
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Fig.3 Relation between relative rangeability of GFR of

kidney without hydronephrosis and its function stages
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