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Gd-DTPA : Concentration Versus MR Signal Intensity
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Purpose: To determine the relationship between Gd-DTPA concentration and signal intensity (SI) in MR
imaging.

Material and Methods: Gd-DTPA supplled in a vial of 0.5 molar solution was mixed with distilled water
to prepare solutions with 1, 1/2, 1/4, - , 1124792 of the original concentration. With 5 cc plastic
phantoms containing the solutions at the oenter of a head coil, spin-echo images were obtained in a 1.5
T unit (GE Signa) using acquisition parameters of TR/TE 400/15, FOV 16 cm, matrix size 256 x 256, and
thickness 5 mm. Sl of each phantom was measured relative to that of a pure water phantom and was
plotted against Gd-DTPA concentration into a logiz curve to determine the relationship between the two
variables.

Results: At each of the progressive half-dose concentrations of Gd-DTPA, respective SI of 0.067, 0.072,
0.081, 0.096, 1.084, 3.796, 6.749, 8.412, 8.210, 6.536, 4.737, 3.056, 2.077, 1.443, 1.154, 1.067, 1.020,
0.938, 0.907, 0.902, 0.932 were observed. Sl remained close to 0.0 when the concentration was between
112° and 1/2° of the original. In refation to further reduction in concentration, SI linearly increased (=0.988)
and reached maximum of 8.41 at the concentration 1/2’ of the original. On the contrary, Sl linearly
decreased (r2=0 972) in relation to the concentration between 1/28 and 1/2 of the original which is the
clinical range during the span of a typical MR scanning. Beyond this range, SI remained close to the
value of 1.

Conclusion: There was a linear logi. relationship befween Sl and clinical range of Gd-DTPA concen-
tration. Considering the inverse relationship at higher concentration, Gd-DTPA should be administered in
a proper dosage which should be adjusted in dehydrated subjects.(Ajou Med J 1997, 2(2). 176~ 180)
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Fig. 1. Plastic phantoms with Gd-DTPA diluted to 1/2°, 1/2', -,
- =, 1209 of the original concentration. Upper row
phantoms with n values between 0 and 3 are aimost nonvisible
as the signal intensities(Sl) are close to 0. Progressively
increased S| between n values 4 and 7 are shown followed by
progressively decreased S| between n values 8 and 13. After
that, S| remains close 10 that of water.
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Table 1. Gd-DTPA : Concentration(1/2™™°%) versus Signal In-

tensity(SI)
n Sl n Sl n St
0.067 8.412 14 1.154

7
0.072 8 8.210 15 1.067
0.081 9 6.536 16 1.020
0.096 10 4737 17 0.938
1.084 11 3.056 18 0.907
3.796 12 2077 19 0.902
6.749 13 1.443 2 0.932
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Table 2. Regression analysis for Gd-DTPA concentration (logiz
scale) versus Signal Intensity

Coefficients
n s. er
Comelation() ~ Determination(r)
Oto3 0.974 0.948 0.004
4107 0.994 0.988 0.443
8 to 13 —0.986 0972 0.492
14 to 20 —0.898 0.807 0.046

Note. - *standard error P<0.05

Table 3. Regression analysis for Gd-DTPA concentration (true
scale) versus signal intensity

Coefficients

Correlation(r)  Determination(r’)

112° 10 1/2° 0.871 0.759 0.008
112 10 112 0977 0.954 0.850
112 10 112" -0.950 0.903 0.921
12" 0 112%°  —0.964 0.930 0.028

Note. - »standard error P<0.05
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Fig. 2. Gd-DTPA concentration(logiz Scale) versus signa
intensity.
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Fig. 3. Gd-DTPA concentration (true scale) versus signa
intensity.
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