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Evaluation of Bone Change by Digital Subtraction Radiography after
Implantation of Tooth Ash—plaster Mixture

Jae-Duk Kim, Kwang-Won Kim, Young-Gon Cho, Dong-Kie Kim, Eui-Hwan Choi
Oral Bioloy Research Center, Chosun University

Purpose : To assess the methods for the clinical evaluation of the longitudinal bone changes after
implantation of tooth ash-plaster mixture into the defect area of human jaws.

Materials and methods : Tooth ash-plaster mixtures were implanted into the defects of 8
human jaws. 48 intraoral radiograms taken with copper step wedge as reference at soon, lst, 2nd,
4th, and 6th week after implantation of mixture were used. X-ray taking was standardized by
using Rinn XCP device customized directly to the individual dentition with resin bite block. The
images inputted by Quick scanner were digitized and analyzed by NIH image program. Cu-
equivalent values were measured at the implanted sites from the periodic digital images. Analysis
was performed by the bidirectional subtraction with color enhancement and the surface plot of
resliced contiguous image. The obtained results by the two methods were compared with Cu-
equivalent value changes .

Results @ The average determination coefficient of Cu-equivalent equations was 0.9988 and the
coefficient of variation of measured Cu values ranged from 0.08 ~ 0.10. The coefficient of
variation of Cu-equivalent values measured at the areas of the mixture and the bone by the
conversion equation ranged from 0.06 ~0.09. The analyzed results by the bidirectional subtraction
with color enhancement were coincident with the changes of Cu-equivalent values. The surface
plot of the resliced contiguous image showed the three dimensional view of the longitudinal bone
changes on one image and also coincident with Cu-equivalent value changes after implantation.
Conclusion : The bidirectional subtraction with color enhancement and the surface plot of the
resliced contiguous image was very effective and reasonable to analyze clinically and qualitatively
the longitudinal bone change. These methods are expected to be applicable to the non-destructive
test in other fields.( J Korean Oral Maxillofac Radiol 1999:29:423-434)
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Table 1. r* values obtained from 10 times measurements at two types of Cu step wedge

9 steps {0.9996 | 0.9994 | 0.9994 | 0.9994 | 0.9991 |0.9988 | 0.9986 | 0.9985 | 0.9983| 0.9973
10 steps|0.998210.9984 | 0.9983 | 0.9770 ] 0.9772 | 0.9921 [0.9757 | 0.9770 | 0.9971{0.9973

Table 2. r-square, Cu-Equivalent values, SDs and average coefficients of variation under 60kVp and
0.20sec. (mm)

thickness 1.00 10.90|10.80]|0.700.60 [0.50 {040 0.30|0.20 { 0.10
average var. coeff. 0.08 [0.08 1 0.09]{0.09]0.0910.0810.07]0.06]0.1110.20
= 09988 CuEqvalue [097 091 |0.81]|0.71{060 |0.50|040(0.31[0.19]0.10
SD 0.08 [0.08 1 0.07{0.0610.05 {0.04 { 0.03]0.02[0.0210.02

Table 3. CuEquivalent values(mm) of longitudinal bone changes according to the areas
(coeff. var.)

area time after op. 1 week 2 weeks 3 weeks 4 weeks
total implant 0457+ 0.030 0.344+ 0.027 0.225+ 0.019 0.228+ 0.020 0.279+ 0.021
~ (0.066) (0.078) (0.084) (0.088) (0.075)
premolar area  0.332+ 0.026 0.283+ 0.020 0.220+ 0.019 0.304+ 0.018 0.311+ 0.018
(0.079) (0.070) (0.086) (0.060) (0.059)
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Fig. 1 XCP apparatus(X) with individualized bite block(B) and cupper step wedge(C)

Fig. 2 Resliced area(a) and surface plot of contiguous image of longitudinal- bone changes a: area t:
time

Fig. 3 Bidirectionally subtracted images A: absorbed N: newly formed
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