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Fig. 1. CT image (a) and Hounsfield numbers (b) of calcification phantoms.

a. The concentrations of calcium carbonate (top) and calcium phosphate (middle) begin at 0.05g/ml in the left and increase
across each row to a maximum of 0.5g/ml. Control phantom (bottom) contains 2% agarose gel only.

b. Hounsfield numbers of calcification phantoms increase approximately linearly with increasing the calcium concentration.
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Fig. 2. T1-weighted image (a) and signal intensity curves (b) of calcification phantoms.

The signal intensity of calcium carbonate (top) gradually decreases as the concentration increases, while that of calcium phos-
phate (middle) shows a biphasic curve with a peak intensity at 0.2g/ml in concentration. Control phantom (bottom) contains 2%
agarose gel only.
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Fig. 3. T2-weighted image (a) and signal intensity curves (b) of calcification phantoms.
The signal intensities of both calcium carbonate (top) and calcium phosphate (middle) decrease as the concentration increases.

Control phantom (bottom) contains 2% agarose gel only.
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Fig. 4. T1 relaxation times of calcification phantoms.

The T1 relaxation time of calcium carbonate remains constant
with increasing the concentration, however, that of calcium
phosphate remarkably decreases up to the concentration of
2g/ml and then remains constant.
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Fig. 5. T2 relaxation times of calcification phantoms.

The T2 relaxation times of both calcium compounds markedly
decrease in a similar fashion with increasing the concen-
tration up to 0.2g/ml. Above this concentration, the T2 relax-
ation times are unmeasurably short.
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Fig. 6. Scanning electron microscopic findings of calcium particles (x10,000).
The configurations of calcium carbonate (a) and calcium phosphate (b) are cuboidal and plate-like, respectively.
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A Study on MR Signal Intensity of Calcifications According
to Calcium Concentration and Compound’

Sun Ae Chang, M.D., Jae Hyoung Kim, M.D., Sung Hoon Chung, M.D.

7Department of Radiology, Gyeongsang National University, College of Medicine

Purpose: The signal of intracranial calcification on magnetic resonance (MR) imaging has been known to be
variable. The purpose of this study was to evaluate the MR signal of calcifications according to calcium concen-
tration and compound.

Materials and Methods: T1-weighted, proton density and T2-weighted images were obtained in phantoms
with various conposition of calcium carbonate and calcium phosphate. The signal intensities and T1/T2 relax-
ation times were measured and analyzed according to calcium concentration and compound. The configurations
of calcium particles were evaluated by scanning electron microscopy.

Results: The signal intensity of calcium carbonate on T1-weighted images gradually decreased as the con-
centration increased, while that of calcium phosphate showed a biphasic curve with a peak intensity at 0.2 g/ml.
The signal intensity of both calcium compounds on T2-weighted images decreased as the concentration
increased. The T1 relaxation time of calcium carbonate remained constant with increasing calcium concen-
tration, however, that of calcium phosphate decreased up to 0.2g/ml and then remained constant. The T2 relax-
ation time of both calcium compounds decreased in a similar fashion with increasing concentration. Calcium
phosphate showed larger surface area on scanning electron microscope.

Conclusion: Calcifications show variable MR signal due to difference of T1 and T2 relaxation times accord-
ing to calcium concentration and compound. Large surface area of calcium particle might cause shortening of
T1 relaxation time leading to high signal on T1-weighted image. Understanding of these findings will help in-
terpretation of MR images more precisely.
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