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Several bone graft materials have been studied and developed to regenerate periodontal tissues, and various results
have been presented. For a successful bone graft procedure, selection of an appropriate environment and material is
as important as developing an ideal material. Therefore, the purpose of this study was to review the articles on various
bone graft materials published in department of periodontology, Yonsei university and evaluate its regenerative effect
in different periodontal defect models. 14 articles, experimented with various bone graft materials in beagle dogs pub-
lished in department of periodontology, Yonsei university were used. Comparison was done with the results of his-
tomorphometric analysis according to type of bone graft material and defect morphology. Calcium showed greater
bone formation when used in combination with Emdogain®, DFDBA, DBM than in sole application. There was sig-
nificant increase in cementum regeneration with paste-type calcium sulfate. Bioactive glass presented less apical migra-
tion of junctional epithelium when applied in 1-wall intrabony defect model. However, there were no significant
change in new bone formation and cementum regeneration. CPG graft material was effective in cementum regen-
eration in 1-wall intrabony defects with enhanced bone formation when combined with chitosan membrane. New
cementum regeneration was less effective in 1 wall periodontal intrabony defect model than in 3 wall intrabony defect.
In concerning the difference of experimental methods and the histologic processing, there are limitations in comparing
different bone graft materials directly. Therefore, in order to compare, strict standardization of the defect model and
method is necessary. Moreover, a protocol for an adequate clinical application of the materials according to its char-

acteristics is also needed to be evaluated in the future.
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Figure 1. Schematic diagram depicting the landmarks and parameters
used in the histometric analysis. CEJ: cemento-enamel junction, aJE :
apical extent of junctional epithelium, cNC : coronal extent of newly
formed cementum, cNB: coronal extent of newly formed bone, DF:
defect floor, EA: epithelial attachment, CTA: connective tissue
attachment, BH: bone height, CR: cementum regeneration, and DH:
defect height.
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Table 1. Protocols of selected studies; type of defect model, healing period, experimental design

i Grou
Author Year WPe Olf Numb erlof Hea'llr:jg Defect type P -
anima animal perio Control Experimental
Calcium sulfate
M| et al. 1997  mongrel 4 8 weeks 1-wall intrabony defect sham calcium sulfate
A|=Z et al. 1997  mongrel 4 8 weeks 2-wall intrabony defect sham calcium sulfate
25|12 et al. 1998  mongrel 4 8 weeks T-wall intrabony defect sham DFDB+-calcium sulfate
DFDB+calcium sulfate+barrier
MEZEl et al. 1998  mongrel 4 8 weeks T-wall intrabony defect sham calcium sulfate
DFDB+calcium sulfate
DFDB
CKKim et al. 1998  mongrel 4 8 weeks 3-wall intrabony defect sham  DBM-+calcium sulfate+CS barrier
DBM
calcium sulfate
%835 et al. 2000 mongrel 4 8 weeks T-wall intrabony defect sham Emdogain
Emdogain+paste type-calcium sulfate
HAMZE et al. 2002 mongrel 4 8 weeks 3-wall intrabony defect sham paste type-calcium sulfate
TC.Kim et al. 2006  beagle 4 8 weeks 3-wall intrabony defect sham  paste type-calcium sulfate
Bioactive glass
I ot al. 1998 beagle 4 8 weeks 1-wall intrabony defect sham Bioactive glass
Calcium phosphate glass
YK.Lee et al. 2003  beagle 4 8 weeks T-wall intrabony defect sham  calcium phosphate glass
D.H.Baik et al. 2004  beagle 6 8 weeks 1-wall intrabony defect sham  calcium phosphate glass
calcium phosphate glass + resorbable
membrane
S.H.Choi et al. 2005  beagle 6 8 weeks T-wall intrabony defect sham  calcium phosphate glass
glass-ceramics
D.H.Min et al. 2005  beagle 4 12weeks T-wall intrabony defect sham  chitosan membrane
calcium phosphate glass + chitosan
membrane
S.G.Kim et al. 2007  beagle 6 8 weeks 1-wall intrabony defect sham  calcium phosphate-chitosan block
chitosan membrane
combination
Z=Z2&F2 =0|(defect heightofl CHEH %= EHISIFCE. Ch O =20 HlsH ES5| =2 Z2aE 22 o He| =&
'S mMlelst, 1HY SZEER0| A#EH =R0ilM AgTel Al
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T ==20| HM, 2REUCE
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2
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Table 2. Histometric results of calcium sulfate in selected studies.
Defect Defect .
Author Year type Group height New bone New cementum CT Junc Epi
Calcium sulfate
M&H et al. 1997 T-wall sham 0.62+0.37 1.08+0.56 1.17£1.09 2.36%0.59
calcium sulfate 2.12+0.98 2.65+1.18" 0.17%0.15 1.83+0.50
ZSZ et al. 1997 2-wall sham 1.02£0.21 1.17£0.45 0.53+0.20 2.29+0.47
calcium sulfate 2.27%0.45" 2.55+0.34" 1.16%0.65 0.50+0.22"
25|12 et al. 1998 1-wall sham 70% 96% 30%
DFDB+calcium sulfate 93% 100% 7%
DFDB+calcium sulfate+barrier 89% 100% 11%
MEBZX et al. 1998 T-wall sham 0.97+0.27 1.13+£0.17 1.05+0.48
calcium sulfate 1.45%0.42 1.78£0.31 1.30%0.67
DFDB+calcium sulfate 2.00£0.33" 2.17£0.38 0.97£0.22
DFDB 1.88+0.34" 2.15+£0.47" 0.93+0.15
C.KKim et al. 1998 3-wall sham 4.1%0.2 0.7£0.1 1.60.3 1.6=0.5 0.9£0.5
(17.07%) (39.02%) (39.02%) (21.95%)
DBM+calcium sulfate+CS barrier 4.2+0.5 2.7+0.4 3.0£0.3, 0.4%0.3( 0.6=0.3(
(64.29%)" (71.43%) 9.52%) 14.29%)
DBM 4.3%0.7 2.7%0.3( 3.1F04, 0.4%0.3 0.5£0.2
62.79%)" (72.09%) (9.3%) (11.63%)
calcium sulfate 4.2%0.2 1.8£0.5, 2.550.4, 0.5+0.2 1.0+0.5
(42.86%) (59.52%) (11.9%) (23.81%)
ZM%Z et al. 2000 T-wall sham 4.48+0.07 32.37%£1.22% 84.80£0.33% 6.15£0.28%  9.05+0.24%
Emdogain 4.66+0.37 33.28+£12.62% 88.12+£231% 2.76=1.57%  9.12+2.28%
Emdogain+paste type-calcium sulfate  5.03+0.75 43.52+25.33% 86.133.08%  3.7970.30%  10.08+2.81%
TAIFE et al. 2002 3-wall sham 4237078 50.2%23.7%  46.5%20.0%  43.5%26.5%  13.0%6.50%
paste type-calcium sulfate 4.64+0.80 65.5120.2%  69.2%21.5%  32.0%14.2%  14.0%6.25%
T.G.Kim et al. 2006 3-wall sham 2.01£0.95 1.86%0.80 1.74%1.06 0.52+0.26
paste type-calcium sulfate 2.62£0.81 2.77£0.86" 1.28+0.57 0.56 + 0.25
“statistically significant difference compared with surgical control group.
Fstatistically significant difference compared with CS group.
Table 3. Histometric results of bioactive glass, calcium phosphate glass, calcium phosphate-chitosan in selected studies.
Defect Defect .
Author Year type Group height New bone New cementum CT Junc Epi
Bioactive glass
2R et al. 1998  1-wall sham 4.30%1.15 1.83%+0.74 2.06=0.37 0.37£0.21 1.74%0.47
Bioactive glass 4.05+0.88  2.39+0.59 2.6210.37 0.22+0.31 1.1240.36"
Calcium phosphate glass
YK.Lee et al. 2003 1-wall sham 5.15+£0.40 1.45+0.26 1.14£0.23 1.60+0.78 2.41£0.57
calcium phosphate glass 4.9510.71 1.55+0.62 1.74+0.58" 1.15+0.52 2.29+0.49
D.H.Baik et al. 2004 1-wall sham 4.82%0.45 27.74%7.49%  32.92+10.51% 36.38£9.03% 30.90=9.92%
calcium phosphate glass 4617071 43.51£13.34% 49.16+£12.07%  26.96+4.23%  24.08+9.12%
calcium phosphate glass 4924062 36.47£15.11% 39.62£12.14% 27.87£9.70% 38.681+12.22%
resorbable membrane
S.H.Choi et al. 2005 1-wall sham 27.24%7.49%  32.92£10.51% 36.3819.03% 30.9019.92%
calcium phosphate glass 30.29710.01% 52.26713.33% 27.2019.22% 30.54%11.40%
glass-ceramics 43.51+13.34%  49.16=12.07%  26.96=4.23%  24.08£9.12%
D.H.Min et al. 2005 1-wall sham 4.8470.91  30.37+t4.13%  26.91£13.90%  28.57£13.93 44.51+14.46%
chitosan membrane 4.41£0.42 28.29%14.82% 30.70£14.57% 10.73£5.10% 58.56£13.07%
calcium phosphate glass 4.92%+0.62 52.32T14.34% 55.34%14.31% 11.42+5.08% 33.23+13.20%
chitosan membrane
S.GKim et al. 2007 1-wall sham 461£1.16  0.80£0.18 0.68+1.23 1.2240.71 2.681+1.68
calcium phosphate-chitosan block 4.58+0.42  1.202-0.40 1.46+1.58 0.93%1.46 2.18+1.56
chitosan membrane’ 4.84%1.11 1.85%0.66 2.30%0.63 0.27%0.36 2.43%0.56
combination 418+0.53  1.22+0.21 1.13£0.90 0.79+0.71 2.55%+0.77

" statistically significant difference compared with surgical control group
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Table 4. Histometric results according to the defect types.
T . Defect .
ype of material Author Year height New bone New cementum CT Junc Epi
1 wall
Emdogain+paste type-calcium sulfate %A% et al. 2000 503+0.75 43.52+25.33%  86.13%3.08%  3.79+0.30%  10.08£2.81%
DFDB+calcium sulfate 25|12 et al. 2001 93% 100% 7%
DFDB+calcium sulfate+barrier 25|12 et al. 2001 89% 100% 11%
Bioactive glass RIS et al. 1998 4.05+0.88 2.39£0.59 2.62+0.37 0.22£0.31 1.12+0.36"
calcium phosphate glass YK.Lee et al. 2003 4.95+0.71 1.55+0.62 1.74+0.58" 1.15+0.52 2.29+0.49
calcium phosphate glass D.H.Baik et al. 2004 4.61+0.71 43.51£13.34% 49.16112.07%  26.96+4.23%  24.08+9.12%
calcium phosphate glass + D.H.Baik et al. 2004 4.92+0.62 36.47E15.11% 39.62£12.14% 27.87£9.70%  38.68+12.22%
resorbable membrane
calcium phosphate glass S.H.Choi et al. 2005 30.29110.01% 52.26713.33% 27.2019.22%  30.54+11.40%
glass-ceramics S.H.Choi et al. 2005 43.51113.34%  49.16+£12.07%  26.9614.23%  24.08+9.12%
calcium phosphate glass + chitosan  D.H.Min et al. 2005 4.92+0.62 52.32114.34% 49.16712.08% 11.42+5.08%  33.23713.20%
membrane
calcium phosphate-chitosan block S.G.Kim et al. 2007 4.58+0.42 1.20£0.40 49.16+12.09% 0.93+1.46 2.18%+1.56
3 wall
DBM-+calcium sulfate+CS barrier CKKim et al. 1998 42405 64.29% 71.43% 9.52% 14.29%
calcium sulfate CKKim et al. 1998 4.2+0.2 42.86% 59.52%" 11.9% 23.81%
paste type-calcium sulfate TIMF et al. 2002 4.64+0.80 65.5120.2% 69.221.5%" 32.0=14.2% 14.0=6.25%

" statistically significant difference compared with surgical control group.
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