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Abstract

Fifty patients were referred to nuclear medicine department in NEM-
ROCK center for measurement of glomerular filtration rate (GFR). The
group included 34 males and 16 females with a mean age of 38.3 ±
10.7 years. Estimation of GFR was done using lll-185mBq of 99mXc-
DTPA with data collected on 128 x 128 matrix on ID AC computer eve-
ry 15 seconds with calculation of renal uptake and GFR applying Gates
method). 72 hours later, a dose 3.7 mBq of 51Cr-EDTA with 2 blood
samples taken at 120, 240 minutes with estimation of plasma clearance
using Russel et al., method (1985). The mean clearance of 51Cr-EDTA
was 79.61 ±22.4 ml/min compared to 84.34±26.3 ml/min. using direct
scintigraphic method with positive correlation using regression analysis
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(r= 0.96). Also, both 51Cr-EDTA and in vivo 9 9 mTc-DTPA were
positively correlated with creatinine clearance (r= 0.87 and 0.91
respectively). A modified regression formulas was used for correction
of the results of 99mTc-DTPA values GFR(99mTc-DTPA) X = 0.81 ±
6.4ml/min.

Introduction :

A variety of techniques have been proposed for the routine
measurement of GFR following a single injection of labeled chelate.
Measurement can be made using in vitro Cromium-51 EDTA (1,2) or
in vivo renal uptake using a scintillation camera (3,4).

In the current study, comparison between scintigraphic in vivo
technique using 99mTc-DTPA uptake versus the two plasma simple in
vitro technique using 51Cr-EDTA to evaluate the accuracy for
glomerular filtration rate (GFR) estimation was applied.

Material and Methods:

The study included 50 patients referred for determination of GFR
in the period October 1991 to October 1992. The group is formed of
34 males and 16 males with their mean age ± SD (38.3+10.68
years).

The creatinine clearance ranged 17-125 ml.min. In vivo GFR
measurement was done using 111-185 MBq (3-5 mCi) of 9 9 m T c -
DTPA for estimation of fractional renal accumulation. Dynamic data
was collected on 128 x 128 matrix using ID AC computer connected
to Sopha camera every 15 seconds for 20 minutes. A preinjection and
postinjection count of syringe for one minute which was placed at 30
cm from the center of collimator. A composite image was the study
and processed using 10% Calculation of renal uptake and GFR was
created at the end of background subtraction, done applying Gates
method (1982).

In vitro GFR measurment was performed by injection of 3.7 MBq
(100 uCi) of 5*Cr-EDTA followed by taking two blood samples from
contralateral arm at 120, 240 minutes. A preinjection and postinjection
count of syringe was done. The blood samples were centrifuged at 1500
g and plasma samples were counted in scintillation detector with a
relative counting error of 1.0%. Plasma clearance was determined using
technique of Russel et al., (1985).
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Comparison between in vitro and in vivo estimation of GFR was
done using linear regression analysis.

Results :

The mean value for clearance using the final slope of in vitro 51 Cr-
EDTA was 79.61+22.35 ml/min compared to 84.34 +26.32 ml/min.
using in vivo scintigraphic technique with 99mTc-DTPA. There was
excellent positive correlation between both methods using regression
analysis (r=0.96) (Fig.I). Also, 51 Cr-EDTA clearance was significantly
positively correlated with creatinine clearance (r= 0.91) (Fig.2).
Similarly, 99mTc-DTPA in vivo GFR measurement was positively
correlated with creatinine clearance (r=0.87) (Fig.3). However,
51Cr.EDTA clearance method had higher sensitivity (100%) and
accuracy (96.5%) compared to 87%, 87.8% in 99mTc-DTPA in vivo
measurement. We postulated that modification of the value of GFR
estimated by in vivo scintigraphic technique using regression analysis of
GFR measured in vitro by 5 ' Cr-EDTA may increase the accuracy of this
test (modified GFR=ll+(GFRX0.81) + 6.4 S.E. The value of GFR using
the above modification was significantly correlated with creatinine
clearance (Fig.4). However, the mean modified GFR was significantly
higher than creatinine clearance with a mean difference of 3.75%.
whereas, the initial mean GFR using In vivo 99mTc-DTPA measurement
showed a higher mean difference of 11% compared to creatinine
clearance (Table 1). Thus, creatinine clearance is better matched with
modified GFR with a wider scale of confidence.

Table (1) : Mean Values of GER by The in Vitro (51Cr-EDTA) and
in Vivo (99mTc-DTPA) Techniques and Creatinine Clearance

GER

5 'Cr-EDTA

CREATININE

CLEARANCE

99mTc-DTPA

MEAN
ml. min."1

79.61

75.86

84.34

S.D

22.35

22.83

26.32

Paired
value

2.69

4.62

DF

49

49

P

<0.01

<0.01
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Discussion:

For routine clinical use, it may be an advantage to employ
technique which reduce patient and laboratory time. Several
investigators showed that in vivo measurement of GFR using 9 9 m Tc
DTPA satisfies this requirements, being single radionuclide injection
which is performed within short time with low radiation dose and no
need for repeated blood samples (3,4).

In this study, in vivo measurement of GFR was done applying Gates
technique (1982) for measurement of kidney uptake for 2-3 minutes
postinjection. We found good correlation between GFR measurement
using 99mTc-DTPA and creatinine clearance (r=0.87). A similar
significant correlation was reported by 6,3.

The second in vitro method for measurement of GFR using
EDTA have the advantages of stability and lack of external clearance
which make sit more suitable for measurement of plasma clearance. A
high correlation between the two plasma sample method and creatinine
clearance was seen in this study (r=0.91). Similar, results was reported
by 6 & 7. However, the limitation for using this technique are being
relatively expensive and at least 4 hours are needed to perform
exponential analysis of the plasma disappearance curve with minimum
two blood samples required.

On the contrary, the plasma clearance using 51Cr-EDTA for GFR
measurement had high correlation with in vivo scintigraphic method
(r=0.96 with S.E.= 6.4). This in agreement with 4 & 8 with their
correlation (r = 0.96 with SE 8ml/m., r = 0.99 with SE 9.3 ml/m
respectively).

Comparison between the clearance rate using 99mTc-DTPA and
51Cr-EDTA showed a slight difference of 4.7%. A nearly similar
difference of 3.7% was reported by 9, whereas 6,8 reported higher
difference of 7.6% between both methods. Such higher difference may
be related to the instability or protein binding of 9 9 m T c - D T P A
preparation used.

In view of high degree of sensitivity and accuracy using in vivo
"mTc-DTPA GFR measurement, we postulated modification formula
using regression analysis to increase the precision of the test. The
modified GFR mean value was significantly positively correlated with
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creatinine clearance. Similar correlation equation have been reported
by 10,6 for correction of high systemic result.
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Figure 3: Correlation between GFR values estimated from direct scintigraphic

technique using ""mTc-DTPA and creatinine clearance
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Figure 4: Correlation between the modified GFR and ^'Cr-EDTA clearance values.
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