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Fig. 1. Grey level calibration with a cortical
bone stepwedge.
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Table 1. Examiner Agreement in Detection of the Cortical Bone Thickness on the Intraoral
Standard Radiographs and the Digital Subtraction Image.

No. of examiner agreement

Control bone . Intraoral standard Digital subtraction
thickness (AET ) radiograph image
0.1lmm (024) 0 0
0.2mm (0.33) 0 9
0.3mm (0.43) 4 10
0.4mm (0.53) 10 10
0.5mm (0.63) 10 10
0.6mm (0.72) 9 10
0.7mm (0.82) 10 10
0.8mm (0.92) 10 10
0.9mm (1.0 10 10
1.0mm (1.11) 10 10

* Aluminum equivalent thickness
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Table 2. Alveolar Bone Changes in the Osteoplasty Sites and Bone Graft Sites

Control Bone graft Osteoplasty  Flap curettage
No. of sites 30 13 10 12
Grey level 3.0+ 15% 344191 —25.9+ 9.6 31+18
Aluminum equivalent 0.48+ 041 1.87+0.75 —149+0.77 0.48+ 042
thickness

* Values are mean+ SD
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— Abstract—

QUANTITATIVE ANALYSIS OF THE ALVEOLAR
BONE CHANGE BY THE DIGITAL
SUBTRACTION RADIOGRAPHY

Myung Girl Ryue, Hyun Ju Chung

Department of Periodontology, College of Dentistry, Chonnam National University

The progress of periodontal disease and the wound healing process after treatment result
in alveolar bone bone change. So, detection of it is very important in the diagnosis and
the radiograph of periodontal disease. Various effects have been made to assess the subtle
alveolar bone change and digital subtraction radiography (DSR) has been reported to be
the best method in evaluating it qualitatively and quantitatively.

The present study was performed to estimate the detectable alveolar bone change qualita-
tively with digital subtraction radiography.

For the in vitro study, 10 intraoral standard radiographs were taken from porcine dry
mandible which a rectangular cortical bone chip of 0.1mm to 1.0mm thickness with 0.1lmm
increment was attached on the buccal surface. The radiographs without and with bone
plates were reviewed at the same time by 10 observers and requested to detect the presence
of cortical bone plates. Digital Subtraction radiograph was reviewed subsequently by using
the DSR system(digital converter — 256 grey— levels, DT 2851, Data Translation Co., U.S. A,;
IBM 386 ; CCD camera, FOTOVIX, Tamrom Co., Japan). The detectable thickness of cortical
bone plate was 0.4mm on the intraoral radiograph and 0.2mm on the subtaction images.

For the human study, radiographs were taken from patients by using intraoral film holding
device and aluminum reference wedge before and 3 month after bone graft and 1 week
after osteoplasty.

The grey level change was estimated in the subtraction images and calculated to aluminum
equivalent thickness. The grey level of the grafted site was higher that that of healthy
controls. Average grey levels of change on healthy controls were 0.48mm aluminum equiva-
lent. However, the amount of changes in grafted sites were 1.87mm aluminum thickness
equivalent and in the site of osteoplasty were —1.49mm aluminum thickness equivalent.

In conclusion, digital subtraction radiography was more effective in detecting as subtle
change of alveolar bone than intraoral standard radiography. With the aid of quantitative
analysis of digital subtraction radiography, alveolar bone resorption of apposition can be
estimated during diagnosis and treatment of periodontally diseased patients.

75



