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Fig. 1. Example of ROl drawn by a manual method. (a)
shows ROls for kidney and backgrounds. (b) includes a RO

for aorta.

(b)

information of aorta

(a)

Image of Intensifying the

Fig. 2.

morphology. (a) is original image. (b) is morphologically

intensified image for aorta ROI.
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Fig. 3. Example showing the process of renal RO! formation.

(e)

(a) is a original image. (b) is a binary image. (c) is
formed by an edge detection method. (d) is formed by a

boundary tracing method. (e) is a completed renal ROI



Table 1. Features of developed automatic ROl methods
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Fig. 5. Example of the process to define ROl with

automatic method | & . (a) shows the definition of
area surrounding a left kidney. (b) shows defined ROl for a
left kidney and background. (¢) shows the definition of area
surrounding a right kidney. (d) shows completion of ROI

definition(left kidney, right kidney, backgrounds, aorta)
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Fig. 7. Results of RO! definition with method Ill(a) and
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Development of Automated Region of Interest for the Evaluation
of
Renal Scintigraphy : Study on the Inter-operator Variability

HK. Lee, ]Y. Song, T.S. Suh, BY. Choe, K.S. Shinn

Department of Biomedical Engineering, College of Medicine
The Catholic University of Korea

The quantification analysis of renal scintigraphy is strongly affected by the location, shape
and size of region of interest(ROI). When ROls are drawn manually, these ROIs are not
reproducible due to the operators’ subjective point of view, and may lead to inconsistent
results even if the same data were analyzed.

In this study, the effect of the ROI variation on the analysis of renal scintigraphy when
the ROIs are drawn manually was investigated, and in order to obtain more consistent results,
methods for automated ROI definition were developed and the results from the application of
the developed methods were analyzed.

Relative renal function, glomerular filtration rate and mean transit time were selected as
clinical parameters for the analysis of the effect of ROI and the analysis tools were designed
with the programming language of IDL5.2. To obtain renal scintigraphy, ®mTe-DTPA was
injected to the 11 adults of normal condition and to study the inter-operator variability, 9
researchers executed the analyses. The calculation of threshold using the gradient value of
pixels and border tracing technique were used to define renal ROI and then the background
ROI and aorta ROI were defined automatically considering anatomical information and pixel
value.

The automatic methods to define renal ROl were classified to 4 groups according to the
exclusion of operator’'s subjectiveness. These automatic methods reduced the inter-operator
variability remarkably in comparison with manual method and proved the effective tool to
obtain reasonable and consistent results in analyzing the renal scintigraphy quantitatively.

Key words : Renal scintigraphy, Quantification analysis , Automated region of interest,

Inter-operator variability
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