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I 1 Linear histometrics in mesio-distal sections for treatment modalities at 4 weeks

New Attachment

Junctional Epithelium Connective Tissue Alveolar Bone % of Attachment Gain
Group 1 041+0.11 1114013 0.75%0.21 366189
sk
Group II 05440.18 094+017 1.024+0.27 j 474482
Group 1T 0.65%0.13 1124024 1664034 J* 53.7+136

Values are mean=+standard deviation(mm)

Asterisk means statistically significant difference among 3 groups by Duncan’s multiple range test and one-way
ANOVA (*: p0.05, **p<0.01)

distance from furcation roof to coronal end of JE
distance from furcation roof to the notch

%100

% of Attachment Gain=1)1-
Group I: surgical debridement only

Group II: DFDBA grafting
Group III: Electrical stimulation after DFDBA graft

I 2 Linear histometrics in mesio-distal sections for treatment modalities at 8 weeks

New Attachment

Junctional Epithelium Connective Tissue Alveolar Bone % of Attachment Gain
Group [ 0.6410.18 1.21+041 0944018 —=x 486%103
Group 1T 0.83£0.13 1554034 1.29+0.27 :|:| 625%11.6
Group III 0.65%0.13 1.09£0.17 2.82+028 JJ** 77578

Legends are the same as 3% 1

E 3 Bone defect fills(%) in mesio-distal sections

Group 4 weeks(n=90) 8 weeks(n=90)
Group 1 2054 — % 261174 — sk
Group II 30£9.2 i|:| 33+10.1 :|:| s
Group III 46+10.2 wk 58+4.1

Values are mean*standard deviation(%)

Asterisk means statistically significant difference among 3 groups by Duncan’s multiple range test and one-way
ANOVA (*: p<0.05, **:p{0.01)

Group I: surgical debridement only

Group II: DFDBA grafting

Group III: Electrical stimulation after DFDBA graft
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Group I at the first week. Inflammatory cell infiltration(IC) is observed at the level of
notch. Ostecid(OT) was formed on the underlying bone and osteoblast(OB) is lining
around newly formed bone tissue.(A 2X, B 20X, C 200X, multiple stain).

Group I at the second week. Osteoid was formed at the level of defected area. Highly
vasculized collagenous connective tissue(CT) in the notch area is observed(A 2X, B 20
X Villanueva bone stain: C 100X multiple stain).

Group I at the fourth week. New bone crest with osteoid deposition is located coronally
to the notch area and the central portion of the crest is still lower than the site
adjacent to periodontal space, Osteoblasts are lining along the newly formed bone at the
bone crest adjacent to root surface, The dense collagenous connective tissues is covering
over newly formed bone crest(A 20X, B 100X multiple stain).

Under the fluorescent microscope, yellow fluorescence is observed along the outer
surface of the newly formed bony trabeculae and green fluorescence along the surface
of bone marrow adjacent to the notch(C 20X%).

Group I at the eighth week., Bony trabeculae became thicker and denser compared to
the fourth week, Osteoblasts are still lining along newly formed bone especially in
crestal area adjacent to root surface. Newly formed cementum(C) is observed along root
surface above the notch and cementocyte(CC) is observed., Periodontal ligament fiber is
arranged perpendicular to root surface at lower portion of the newly formed
cementum(A 20X, B 100X, C 100X multiple stain).

Under the fluorescent microscope, yellow fluorescence is observed in the new bone
adjacent to the notch and red fluorescence at the new alveolar bone crest(D 20X).
Group II at the first week. Implanted particles surrounded by osteoid(arrows) is
observed in defect area adjacent to the notch(A 2X, B 40X multiple stain). Active
osteoblasts are pallisading around osteoid(C 200X ). Some implanted particle showed
irregular outer surface in the connective tissue above the notch area(D 200X ).

Group II at the second weeks. Osteoid are formed in the notch area. Implanted
particles(D) are surrounded by osteocid. Active osteoblasts are lining around osteoids(A 2
X Villanueva bone stain; B 20X, C 200X multiple stain).

Group II at the fourth week, Implanted particles are bridged by newly formed bone
and connected with each other. Osteoblasts are lining around newly formed bone and
encapsulated osteocytes are observed within newly formed bone., Cementum was formed
along the notch wall of defected dentin(A 20X, B 200X multiple stain; C 100X H-E
stain). Yellow fluorescence is seen in the newly formed bony trabecular under the

fluorescent microscopy (D 20X ).
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213 10 Group II at the eighth week. Dense collagenous connective tissue is covering over the
newly formed bone crest, which is covered to the notch area. New cementum was
formed above the level of the notch. Periodontal ligament fibers are arranged
perpendicular to the root surface (A 20X, B 100X multiple stain).

Under the fluorscent microscope, yellow fluorescent are surrounded by red fluorescence
in bony trabeculae, especially in the central portion of newly formed alveolar bone
crest., Implanted particles are not observed at the eighth week(C 20X ).

1% 11 Group III at the first weeks, Osteoid was formed between implanted particle and old
bone surface at the level of notch. Newly formed bone which contains osteocytes and
is lining by active osteoblast. Implanted particles in connective tissue above the notch
are surrounded by dense connective tissue. Newly formed bone is seen on the surface
of remaining bone(A X20, B X200, C X200 multiple stain; D X200 H-E stain).

13 12 Group III at the second week. Newly formed bone is observed adjacent to the notch
area and surrounding implanted particle and osteocyte is seen in the notch. Active
osteoblasts are pallisading around ostecid(A X 20, B X200 multiple stain).

1% 13 Group III at the fourth week. New bone crest with osteoid deposition is located
coronally to the notch area and the central portion of the crest is still lower than the
site adjacent to periodontal space. Osteoblasts are lined along the newly formed
bone(A, 2X Vilanueva bone stain; B 20X, C 100X H-E stain).

Under the fluorescent microscope, thick yellow fluorescence is observed on the surface
of newly formed thin trabeculae(D 20X ).

1% 14 Group III at the eighth week. New cementum(NC) and new connective tissue
attachment is formed coronally along the root surface subjacent to epithelial attachment
and relatively mature new bone is observed except in the central portion of the bone
crest. Periodontal ligament fibers are arranged perpendicular to the newly formed
cemental surface(A 20X, B 100X multiple stain).

Under the fluorescent microscope, red fluorescence is prominant on upper surface of

central portion of new bone crest(C 20X ).
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-Abstract-

Experimental study on the effect of direct microcurrent to periodontal
regeneration in class lll furcation defects

Young-Jun Kim, Hyun-Ju Chung

Department of Periodontology, College of Dentistry, Chonnam National University

Several experimental studies showed that the application of small amounts of electric current to
bone stimulated osteogenesis at the site of the cathode and suggests that the application of
electrical currents to periodontal defects could promote bone and cementum formation.

The purpose of this study was to determine the effect of direct microcurrent to the periodontal
regeneration of class III furcation defects in dogs.

Class III furcation defects were surgically created on the third and the fourth premolars
bilaterally in the mandibles of nine mongrel dogs. Experimental periodontitis were induced by
placing small cotton pellets into the created defects for 3 weeks. The experimental sites were
divided into three groups according to the treatment modalities: Group I- surgical debridement
only: Group II- allogenic demineralized freeze dried bone grafting: Group III- allogenic
demineralized freeze dried bone grafting and electrical stimulation.

For fluorescence microscopic evaluation, calcein, oxytetracycline HCl and alizarin red were
injected 2, 4 and 8 weeks(3 days prior to sacrifice) after surgery. The animals were sacrificed in
the 1st, 2nd, 4th and 8th week after periodontal surgery and the decalcified and undecalcified
specimens were prepared for histological and histometrical examination,

After the first and the second weeks, gingival recession was more severe in group I than
groups Il and III. After the fourth and the eighth weeks, there was no difference in the width of
junctional epithelium and connective tissue attachment among the three groups, but the width of
connective tissue attachment increased in group II at the eighth week, compared to the fourth
week, The amount of bone repair in new attachment was significantly greater in group III,
compared to groups I and II. New attachment formation was significantly greater in group III,
compared to groups I and group IL

These results suggest that electrical stimulation using microcurrent generator could be a useful

tool for periodontal regenerative therapy in class III furcation defect.
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