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pole \é - “lower pole

Kidney depth = QA_';..QB_

Fig. 1 Measurement of kidney depth by ultrasonic scanning. Long axial scanning
pictures of right and left kidneys (left), and the method for measuring kidney

depth (right).
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Fig. 2 An example of renal and background ROIs on
renal scintigram.
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2 o 7=0.849 e »y=0.823
Y=16.55X+0.66 Y=17.05X+0.13%
P<0.001 P<0.001
n=3lI n=35
2 2
02 03 04 05 02 03 04 05
weight/height (< /e weight /height (kg cm)
Fig. 3 Relation between kidney depth and weight/height ratio. (solid lines: our regression
lines, dotted lines: Tonnesen’s regression lines)
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uptake ratio at 2-3min (%) uptake ratio at 3-4min (%)

Fig. 4 Relation between creatinine clearance (Ccr) and 99mTc-DTPA renal uptake ratio (%)
at 0-1 min, 1-2 min, 2-3 min, and 3-4 min after tracer injection.
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Summary

Estimation of Glomerular Filtration Rate from Fractional Renal Uptake of mTc-DTPA

Tsunao ITo, Kan TAKEDA, Syun ToyoTA, Hisato MAEDA,
Tokio Kitano, Tsuyoshi NAKAGAWA and Nobuo YAMAGUCHI

Department of Radiology, Mie University School of Medicine

Glomerular filtration rate (GFR) was estimated
from fractional renal uptake (FRU) of 99mDTPA
using the gamma camera-digital computer system
with attenuation correction for kidney depth.

Forty-eight patients were studied, in whom 24
hour creatinine clearance (Ccr) were concomitantly
obtained within a week of the study. A dose of
1-3 mCi of 99mTc-DTPA was rapidly injected
intravenously into the patients who were pre-
positioned posteriorly before the gamma camera
and the sequential 5 sec. frame data was stored
for 20 min. in a 64 X 64 matrix form.

Attenuation corrected total renal counts at
various time intervals after tracer injection were
obtained by ROI selection over renal scintigram
followed by background subtraction and depth
correction to compensate for gamma ray attenua-

tion by the soft tissues. Our formula for deter-
mining kidney depth, obtained by ultrasonic
scanning, is shown as follows.

right kidney depth=16.55 (weight/height)-+0.66

left kidney depth=17.05 (weight/height)+-0.13

Attenuation corrected total renal counts was
divided by injected dose measured by the gamma
camera (perinjection counts minus postinjection
counts in syringe) and thus FRU was calculated.

FRU at 1-2 min. was best correlated with Ccr
(r=0.925, p<0.001). The formula for calculation
of GFR was derived from the regression analysis.

GFR=(FRU at 1-2 min.) X 6.26+3.10

This method is highly valuable for estimating
GFR rapidly and accurately.

Key words: 99mTc-DTPA, Renal uptake ratio,
Glomerular filtration rate, Attenuation correction.
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