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Calculation of Renal Depth by Conjugate-View Method

Using Dual-head Gamma Camera
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Abstract

Purpose : In this study, we developed a new method for the determination of renal depth with anterior and
posterior renal scintigrams in a dual-head gamma camera, considering the attenuation factor e #* of the
conjugate-view method. Material and Method : We developed abdomen and kidney phantoms to perform
experiments using Technetium-99m dimercaptosuccinic acid (*"Tc-DMSA). The phantom images were obtained
by dual-head gamma camera equipped with low-energy, high-resolution, parallel-hole collimators (ICONf, Siemens).
The equation was derived from the linear integration of emission y -ray considering attenuation from the posterior
abdomen to the anterior abdomen phantom surface. The program for measurement was developed by Microsoft
Visual C++ 6.0. Results : Renal depths of the phantoms were derived from the derived equations and compared
with the exact geometrical values. Differences between the measured and the calculated values were the range
of 0.1 to 0.7 em (0.029+0.15 cm, mean*SD.). Conclusion : The present study showed that the use of the
derived equations for renal depth measurements, combined with quantitative planar imaging using dual-head
gamma camera, could provide more accurate results for individual variation than the conventional method.
(Korean J Nucl Med 2001:35:378-388)
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yl and y2 vary with kidney phantom position.
(B) T is thickness of part of abdomen phantom
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(C) The phantom positioned in E. CAM
dual~head gamma camera is shown.
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Table 1. Definition of nomenclature used in equations.

Nomenclature Definition

Co Activity concentration of the kidney

C, G Measured counts of anterior and posterior view in ROl of the kidney

Csa » Coe Measured count of anterior and posterior view in background ROI

7 The effective total linear attenuation coefficient

A tope Attenuation correction factor of table

A on Collimator efficiency value of gamma camera

Si, Sy Efficiency of anterior and posterior detector

T Total body thickness

a Attenuation correction factor of the 0.5 cm thickness of acryl
Attenuation correction factor of the 1.0 cm thickness of acryl

%) Distance between anterior abdomen and anterior kidney

Vo Distance between posterior back and posterior kidney

d Thickness of the kidney
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Fig. 3. Scintigrams of the phantom. (A) anterior and
(B) posterior images of phantom with ROIls of
kidney and background. :

Table 2. The value of detector efficiency

Distance between Camera 1 Camera 2
source and
detector count Acon * Sy count Acon s Ss
(cm) (cpm/MBag) (com/MBq)
7 728101 8.249x 10 ~° 721702 8.226 <10 ~°
76 720184 8.2716 < 10 ~° 713083 8.236x 10 ~°
838 710526 8.983x 10 ~° 703094 8.231x10°
10 701483 8.281x 10 ~° 693869 8.234x 10 °
13 689239 8.284 x 10 ° 684256 8.259x 10 °
15 683379 8.293x 10 ~° 672786 8.217x10 7
17 671852 8.260 x 10 ~° 659465 8.233x 10 °
19 660293 8.289 % 10 7° 652965 8.934x10 7
20 652322 8.982 x 10 ~° 645081 8.227 %10 °
25 644709 8.279x 10 ~° 636949 8.216 <10 ~°
26.8 634303 8.958 x 10 ° 626663 8.187 %10 °
28 628670 8.261 x 10 ~° 621473 8.234 %10 °
30 620310 8.267x10 ° 613462 8.215 10 ~°
Average 8.274>10 ° 8.227x10 ~°
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Detector efficiency in Camera 2. renal depth study with developed tool.

Table 3. Comparison of renal depth between measurement value and calculation value.

Body Distance between Distance between posterior  Kidney Renal

thickness  anterior abdomen and  back and posterior kidney thickness depth

(cm) anterior kidney (cm, ;) (cm, y,) (cm) (cm)
Measured 18 115 25 30 4.25
Calculated 18 11.2 29 29 4.35
Measured 18 70 7.0 30 875
Calculated 18 6.5 75 30 90
Measured 18 95 25 50 525
Calculated 18 93 26 51 515
Measured 18 50 7.0 50 9.75
Calculated 18 57 6.3 50 9.05
Measured 22 135 25 5.0 525
Calculated 22 135 26 5.1 515
Measured 22 155 25 30 425
Calculated 22 15.4 26 30 4.
Measured 22 11.0 70 30 8.75

Calculated 22 1.1 6.9 30 8.65
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