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Table 1. The mean grey scales of each copper step wedge

Cu thickness {mm)

mean grey scale

coeff. of variation

0.00
0.20
040
0.60
0.80
1.00
1.20

25144 +
236.303
184136 £
150.086 +
136.068 £
131212 £
130.252 *

H

0.582
1.046
249
2.708
2718
2.550
2667

0.002
0.004
0.014
0.018
0.020
0.019
0.020

y=0.00000258 x> ~ 0.00045228 x> + 0.02567293 x - 0.10159626

7% = 09482

Table 2. Longitudinal bone changes in mean Cu-Eq. value(mmCu) at each RO!
(coefficient of variation)

area
time After op. 1 week 2 weeks 4 weeks 6 weeks
Control area 1 2.38% 0.67 232t 062 2.36% 0.68 236 0.60 232t 043
(0.28) NS (0.27) NS (0.29) NS (0.25) NS (0.19)
ROI 2 127+ 0.30 114+ 0.27 095t 0.22 098t 0.21 1.39+ 0.35
(molar apex) (0.24) (0.24) (0.23) (0.26) (0.25)
N I B S D B
I *% *x NS *ok
%*
ROI 3 2.20* 041 1.03+ 0.19 047+ 0.08 0.46* 0.08 0.53* 0.10
(total implant) 0.19) (0.18) 0.17) 0.17) (0.19)
I I L1 |
*k *% NS *k
ROI 4 066+ 0.12 0.48% 0.08 037+ 0.02 0.40x 0.06 044t 0.08
(Rt.part implant) 0.18) 0.16) (0.05) (0.15) (0.18)
N I l . |
*% *% ‘ NS NS
*
ROI 5 0.53% 0.11 041% 0.05 037+ 0.02 0.44% 0.06 047+ 0.06
{premolar apex) (0.21) (0.12) (0.05) (0.14) (0.13)
‘ I | I
*% * * NS
*k
NS
*x p<0.01 NS; no significant
* p<0.05
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Control : normal bone area
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ROI 4 : right part of implant material(HA+plaster)

ROI 2, 5 : periapical areas of bone near implant material

Fig 7. Longitudinal bone changes at each ROI
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Radiogram

(density 0 - 4)
with Cu step wedge

by scanner

Digitized image(grey scale 0 - 256)

by grey scale-Cu
equivalent curve

Cu-Eq image (Cu equivalent value)

Analysis

1. ROI
2. plot profile

3. Surface plot

by Cu-HA

>Xyapatite

(g)

Fig. 12. Schematic illustration of digital radiographic system
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-ABSTRACT-

An Assessment of Image Analysis of Longitudinal Bone Changes

Young-Jin Kim, Jae-Duk Kim

Department of Oral and Maxillofacial Radiology,
College of Dentistry, Chosun University.

This study was performed to assess the analyzing methods developed to detect clinically and quantitatively
longitudinal bone changes. Through preliminary experiment, accuracy of Cu-Eq value conversion to the mass of HA
was examined.

For main experiment, 15 intraoral radiograms taken at soon, 1st, 2nd, 4th,and 6th week after implantation of mixture
in extracted sites of 3 cases were used. We took the radiograms with copper step wedge as test object and HA
phantom. 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 into computer were digitized and analyzed by NIH image
program. The stability of the copper equivalent transformation and the usefulness of two analyzing methods by ROI
and Reslice were examined.

Obtained results as follows:

1) On the Cu equivalent images, the coefficient of variation in the measurement of Cu-Eq. value of ROI ranged from
0.05 to 0.24 and showed high reproducibility.

2) All results obtained by resliced contiguous image were coincident with those obtained from the assessment by
ROI and formation of plot profile.

3) On the stacked and resliced image at the line of interest, we could analyze directly and quantitatively the
longitudinal changes at several portions by plot profile and qualitatively by surface plot.

4) Implant area showed marked resorption till 2 weeks after implantation and showed significant increase in Cu-Eq.
value at 6th week(p<0.01) and periapical area showed increase in Cu-Eq. value at 6th week compared to after-
operation’s.
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Fig. 11.

Fig. 12.

MNAEE &5

. Individually customized bite block attached XCP film hoiding device.
. Control area in normal bone.

. Region of Interest 4 :implant material area.

. Contiguous image of longitudinal bone changes by reslice.

. Resliced image, it's surface plot and plot profile.

. Cu equivalent value and amount of HA.

. Longitudinal bone changes at each ROI.

9. Longitudinal change at periapical area on resliced image, surface plot and plot profile.

. Longitudinal bone change of implant material(Lt.) and periapical area(Rt.) on resliced image,

surface plot and plot profile.
Longitudinal bone change of implant material on resliced image, surface plot and plot profile.
Schematic illustration of digital radiographic system.
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