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|_ Introduction

Elimination of inflammation and preservation of
dentition are the primary goals of periodontal thera-
py. Scaling and root planing therapy has been used
as a primary therapeutic procedure in moderate
cases as well as in presurgical preparation for more
advanced cases?, Scaling and root planing therapy
result in probing depth reduction with a gain of
attachment levels and this clinical improvement is
associated with qualitative changes in the subgingi-
val microbiota?,

Progression of periodontal diseases and healing
following therapy result in alveolar bone changes,
Radiographs are the only noninvasive method of
detecting changes in the periodontal alveolar bone?,
But, Lang® reported that conventional radiographic
interpretation was limited for a reliable and pre-
dictable assessment of the alveolar bone status,
Although several attempts®® have been made at
standardization of exposure geometry, conventional
radiographic techniques will present considerable
limitations, Interpretive radiography requires that

30% to 60% of the mineral content of the bone has to
be lost in order to visualize a change on a radi-
ographic image but subtraction radiography could
be used to identify bone change of 5% mineral loss?,

It is important to establish criteria for standardiza-
tion of dental radiographic films involving projection
geometry and radiographic processing so that more
accurate diagnostic information can be secured,
Recently, a computer assisted densitometric image
analysis system(CADIA) has been tested clinically
for its validity in quantitatively assessing radiograph-
ic alveolar bone density changes in digital subtrac-
tion images® 9 10.11,12.1,14,15.16) Payo et al'”, mea-
sured the alveolar bone density changes within fur-
cation areas of mandibular molars by means of com-
puter-assisted photodensitometry of standardized
radiographs. Eickholz'® reported statistically signifi-
cant bone gain at 6 and 12 months after GTR thera-
py than conventional surgery using subtraction
analysis, Brigger® reported that alveolar bone densi-
ty lost 4-6 weeks post-surgically at interdental crest
sites exposed to pericdontal flap procedures, which
was increased for up to 6 months due to remodel-
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ling in the healing phase using CADIA,

The clinical aspects of healing after subgingival
instrumentation have been documented in several
longitudinal studies!® 202122 but most of the obser-
vations did not include quantitative data concerning
alveolar bone density after initial periodontal thera-
py. The purpose of the present study was to assess
the changes of alveolar bone density after initial
periodontal therapy(scaling and root planing under
local anesthesia) using digital imaging with copper
stepwedge.

Il Material and Method
1. Subjects

Patients admitted to the Department of
Periodontics, Chosun University Dental Hospital
were selected for this study. The clinical and radi-
ographic data were obtained from 5 patients who
were diagnosed chronic adult periodontitis, 5
patients(2 female, 3 male) were between the ages of
43 and 52 years, with a mean of 47.4 ages, They
neither receive any dental treatment nor had taken
any antibiotics during the 6 preceding months,

Clinically, the interproximal sites in a premolar
and molar area were confirmed by the presence of a
pocket depth of at least Smm with intrabony defect.
Patients were clinically monitored prior to treatment
and 8 weeks post-treatment, Gingival index(GI) and
plaque index(PI) were scored from each tooth,
Probing depth(PD), gingival recession(GR) and clin-
ical attachment level(CAL) were measured on each
interproximal area to the nearst millimeter,

The patients were first given oral hygiene educa-
tion and scaling, They were repeatedly checked
for maintenance of optimum oral hygiene during
performing the periodontal treatment of the whole
mouth, the sites were treated by subgingival scal-
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ing and root planing under local anesthesia with

frequent subgingival rinses with physiologic saline,

2, Standardized intraoral radiographs and
image processing

Standardized radiographs of the 40 sites were
taken at baseline, 2 weeks, 4 weeks, 6 weeks and 8
weeks after initial periodontal therapy using Rinn
XCP device with custom-made acrylic biteblocks,

As a densitometric reference, a copper stepwedge
adhered on top of the film was used for the stan-
dardization of film density during exposure. A cop-
per stepwedge with 10 steps of 0,03mm copper in
thickness was formed by folding a sheet of copper
foil. Radiographs were taken with E-speed intraoral
films(Kodak Co., U.S.A.) and X-ray machine
(Siemens Co., Germany) operating at 65kVp/
7.5mA. These films were processed with automatic
processor(DiiRR Dental, Germany),

The radiographic images were processed with
power Macquintosi 7200/120 computer(Apple com-
puter Inc., U.S.A.) and 15?color monitor(Apple
computer Inc,, U.S.A). The radiographic images
were input by the use of computer-connected
Quick Scanner(Minolta, Japan) backing up to 2800
dpi. The input images were digitized to apply for
640 x 480 pixel resolution and 256 grey level, The
image analysis was operated by NIH image pro-
gram(ver, 1,56, National Institutes of Health, U.S A.).

3. Image assessment of copper equivalent
values

All the radiographic images with copper step-
wedge were input into computer by scanner, then
average grey scale of regular area on each stage of
copper stepwedge were obtained using NIH pro-
gram in the monitor, The grey scale of copper step-



wedge with 10 steps ranged from 0.03mm to
0.3mm and conversion equation of wedge thick-
ness were made out, And determinant
coefficient(r?) which represents the confidence of
all prepared conversion equation was found out,
Region of interest(ROI) was placed in the middle
between the base of the defect and the alveolar
crest, The images are converted into the copper
equivalent image by conversion equation and den-
sity changes of ROIs were measured as copper
equivalent values(mmCu), Also, difference of alve-
olar bone density between maxilla and mandible
was compared,

4 Statistical analysis

The measurements of the 5 clinical parameters (PI,
GI, PD, GR, CAL) at 8 weeks after treament were
compared to those measured before treatment by
using paired rest, The alveolar bone density changes

Figure 1, Rinn XCP device with copper stepwedge

were compared by using one-way ANOVA and
Scheffe test, The diftference of obtained data between
maxilla and mandible was analyzed by student ttest,

Ill, Result
1. Clinical parameters

The PI, GI and PD were significantly decreased at
8 weeks after treatment(P(0,05), The GI was
increased slightly at 8 weeks(P¢0.05). The gain of
clinical attachment levels was obtained at 8
weeks(P{0.05)(Table 1),

2. Result of copper equivalent values
image

In input images taken in the same radiographic
condition, values of copper stepwedge measured in
10 steps were converted to copper equivalent val-

Figure 2, Radiograph with copper stepwedge

Table 1, Comparison of parameter between baseline and post-treatment (Mean+SD)

week
P Baseline 8 weeks
Pl 1.65£0.48 0,63£0.49°
GI 1.95+0,22 0,85+0.43*
PD 5.401+0.67 4,31%0,77*
GR 0.90+0.67 1,25+0.81*
CAL 6.30+1.18 5.5611.28

* P(0,05 : significantly different from the baseline



Table 2, Copper equivalent values(mm) of longitudinal bone changes with the passage of time (Mean+SD)

value copper equivalent values(mm)
week Mx Mn Total
Baseline 0,122910.0397 0.1075%0,0202 0.11681+0.0353
2 weeks 0.1071£0.0319 0,0988+£0,0209 0,103710.0289
4 weeks 0.1313+0.0277 0.1256%0,0207 0,1290£0,0260
6 weeks 0.152510,0297 0.1469+0,0174 0.15020,0264*
8 weeks 0.1763+0.0316 0.165610.0167 0,1720%0,0283*
*P(0.01 : significantly different from the baseline
Mx : Maxilla
Mn : Mandible
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Figure 3. Copper equivalent values(mm) of longitudinal bone changes with the passage of time
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ues. The determinant coefficient > was 0,9934 on
the average and the distribution of r? ranged from
0.9902 to 0,9986.

Copper equivalent values of alveolar bone around
each tooth showed a tendency to decrease at 2
weeks but to increase gradually from 4 weeks after
treatment(Table 2). Copper equivalent values were
significantly increased, compared to baseline and at
6 weeks and 8 weeks after treatment(P {0,01),
Copper equivalent values between maxilla and
mandible were not significantly different(P)0,05).

IV, Discussion

Clinical soft tissue measurement provides clinical-
ly important information regarding probing depth
reduction and relative gains in attachment levels®,
Soft tissue measurements do not provide any infor-
mation regarding the hard tissue response to treat-
ment, Radiographic analysis has played an impor-
tant role in determining treatment outcome because
it offers the only noninvasive method of evaluating
the hard tissue response to treatment,

Mellonig et al.? %> %) have been made to com-
pare clinical bone fill with the change in density in
regions of interest placed in the base of the defect,
They found the highest correlation between CADIA
and absolute bone fill when placing the ROI in the
middle of the defect and consistently demonstrated
that there was very litile change identified in the
base of the defect, The present study measured the
ROI in the middle of the defect,

In the present study, change of alveolar bone
density could be calculated by incorporationg a
radiographic reference in the original radiographic
image, Commonly, aluminium stepwedge and cop-
per stepwedge could be used as radiographic refer-
ence? 2 Recently, copper stepwedge has been
used as radiographic reference because it is thinner
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than aluminium for dental application®,

In the present study, patients showed interproxi-
mal bony lesions in their premolar and molar area,
All the sites were treated by subgingival scaling and
root planing under local anesthesia and their clinical
and radiological parameters measured, The present
study confirmed the clinical and radiologic response
to subgingival scaling and root planing in patients
properly motivated. A significant changes in clinical
parameters measured were observed at 8 weeks
after initial periodontal therapy. Theses changes
obtained in the premolar and molar areas are similar
to those observed by Badersten et al,' %3 in their
studies concerning the incisor and canine region,

The present study found that alveolar bone densi-
ty showed a tendency to decrease at 2 weeks after
initial periodontal therapy but to increase graduaily
after 4 weeks, Significant increase was observed
after 6 weeks, Brigger® reported that alveolar bone
density within furcation was increased over 1 month
after scaling and root planing, which was kept over
12 months using CADIA, Okano®? reported that sig-
nificant bone density increase was observed over 1
month after initial periodontal therapy using digital
subtraction, and Wilderman3¥ reported that
osteoblastic activity reached its peak 1 month after
osseous surgery, While Fourmousis® proposed that
scaling and root planing combined with tetracycline
fiber therapy result in increased bone density and
alveolar bone height over 6 months using CADIA,
Lee et aP®, reported that tooth mobility was gradual-
ly decreased from 4 weeks after modified Widman
flap. Kerry et al*®_ reported that a significant
decrease of tooth mobility was observed 1 month
following initial periodontal therapy. But, they didn't
measure the change of alveolar bone density, As
above passage, we confirmed that enhancement of
tooth stability resulted from reduction of inflamma-
tion and increase of alveolar bone density,



Eickholz et al®” 3 suggested that the ability to
standardize radiographs may be more obtainable in
the mandibular arch than the maxilla, but the pre-
sent study showed no difference of alveolar bone
density between maxilla and mandible,

In conclusion, with the passage of time, alveolar
bone density could be increased by initial periodon-
tal therapy,

V. Conclusion

The purpose of present study was to assess the
changes of alveolar bone density after initial peri-
odontal therapy using digital imaging with copper
stepwedge. Clinically, the 40 interproximal sites in a
premolar and molar area were confirmed by the
presence of a pocket depth of at least 5Smm with
intrabony defect, Clinical parameters (plaque index,
gingival index, probing depth, gingival recession,
clinical attachment level) were measured baseline
and 8 weeks after initial periodontal therapy,
Standardized radiographs of the 40 sites were taken
baseline, 2 weeks, 4 weeks, 6 weeks and 8 weeks
after initial periodontal therapy using Rinn XCP
device and copper stepwedge, The image analysis
was operated by NIH image program(U.S.A.). The
following results were obtained,

1. Alveolar bone densities showed a tendency to
decrease at 2 weeks after treatment but to
increase gradually from 4 weeks after initial
periodontal therapy.

2, Alveolar bone densities were significantly
increased from 6 weeks after initial periodontal
therapy(P<0.01).

3. Alveolar bone density between maxilla and
mandible was not significantly different
(P>0.05),

This results showed that alveolar bone density

could be increased by initial periodontal therapy.,
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