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Establishment of Quantitative Diagnosis about Radiopacity of Tooth
—Measurement of Dentin Mineral Density by CT—

Yosuke Suzuki, Toshinao SHIMADA, Dai TacucH! and Kazuhiro TakaHAsI

In measuring the dentin mineral density (DMD), X-ray absorptiometry using slices
of tooth after tooth extraction (the Slice method) is used conventionally. Because it takes
time and must extract a tooth, these methods are limited to usable cases.

Therefore we investigated a method to measure DMD by CT scan (the CT method).
Cervical dentin in the alveolar bone was measured to avoid the influence by the beam
hardening effect. The area where DMD value showed a plateau was measured to avoid
the influence of the partial volume effect. DMD by CT method accorded with Slice
method with a difference of 1.2%. Using this CT method, a difference of DMD among
kind of tooth in the same individual was measured in 16 cases without metal restoration
or prosthetic appliance in Ohu University Hospital. There were a few differences in
DMD and the standard deviation of a measured value was about around 1.5%. Thus, it is
suggested that all kind of tooth are usefl as diagnostic standard and the CT value of den-
tine is effective if measured using the CT method.
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Fig. 1 Age distribution at tooth extraction.
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Fig. 2 CT- MPR image(A), CT- 3D image(B) and
photography(C) of upper third moler.

Fig. 3 MPR images and radiograms of slices of tooth.
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Fig. 4 Profile of radiogram of a slice of tooth.
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Fig. 5 Profile of MPR image.

Fig. 7 Measurement of CT value with Exavision lite
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Fig. 6 Simulation of a partial volume effect by a
rectangular function. When apertura
width of a rectangular function was set to Fig. 8 Comparison of the Slice method and the CT method
1.7mm (40 pixel), it seems that the simu- about DMD.
lated image was near to the MPR image.

DMD by Sfice method(mg/cm°)

Table 1 Comparison of Slice method and CT method about DMD.

Slice method CT method
Sample No. Age Sex-Area Thickness DMD CT value DMD Difference Difference%
mm mg/cm3 mg/cm?

1 30-M-URS8 0.808 1461.2 2047.5 1483.5 31.4 2.15
2 22-M-LL8 - 0.785 1434.8 1960.0 1428.8 -6.0 - 0.42
3 24-F-LLS8 0.800 1443.4 2013.3 1428.8 24.3 1.68
4 23-F-UL8 0.794 1461.4 1982.5 1445.2 -16.1 1.10
5 54-M-LL8 0.756 1499.8 2015.0 1478.0 -30.8 2.06
6 24 -F-LL8 0.762 1488.8 2002.5 1496.9 -28.9 1.94
7 22-M-LR8 0.817 1464.4 1973.3 1438.6 -25.8 1.76
8 21-F-URS8 0.785 1478.5 2032.5 1481.7 3.2 0.21
9 38 F-URS8 0.780 1498.0 2052.5 1494.5 -1.8 0.12
Average 1.27

S.D. 0.78
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Fig. 9 Difference of DMD in tooth kind (A case of 24 years old
female).
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Fig. 10 Differences of DMD (mean of 16 cases) in tooth
kind.
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