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Table 1, Study design

Group Treatment 2 weeks 8 weeks
Control No treatment 5 5
Exp. 1 Calcium aluminate bone cement + LiF-maleic acid 5 5
Exp.2 CA-PMMA composite bone cement 5 5
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The calvarial defect was produced to measure 8 mm in diameter with a trephine bur,

Bone removed from the calvarial defect,

Control group, 2 weeks after operation, Arrows indicate the interface between the existing bone
and the newley formed bone, The new bone was formed around the margin of defect and in
the deep layer of the dura mater, The newly formed bone was surrounded with densely packed
collagen fiber bundles, (H-E x 100)

Control group, 8 weeks after operation. Arrows indicate the margin of defect. Bone formation
was limited, (H-E x 100)

Experimental group 1, 2 weeks after operation. Arrows indicate the margin of defect. The parti-
cles of the LM-CA bone cement were dispersed in defect. (Villaneuva X 20)

Experimental group 1, 2 weeks after operation. Arrows indicate the margin of defect, The new
bone was formed below the margin of defect and inflammatory infiltration was seen in the
defect. A limited bone formation was seen in the margin of defect and the particles of implanted
LM-CA bone cement bond or contact tightly to the existing bone at the bone-implant inter-
face (Villaneuva x 100)

Experimental group 1, 8 weeks after operation , The bonding between implanted LM-CA bone
cement and the existing hone more increased than 2 weeks. Inflammatory infiltration was seen
in the defect, (Villaneuva X 100)

Experimental group 2, 2 weeks after operation. Arrows indicate the margin of implanted CA-
PMMA composite bone cement, encapsulated by fibrous connective tissue, CA-PMMA com-
postie bone cement was formed in a mass without tissue ingrowth. (Villaneuva x 20)
Experimental group 2, 2 weeks after operation, Arrows(P) indicate the margin of defect. No
bonding between implanted CA-PMMA composite bone cement and the existing bone was
seen, Inflammatory infiltration was seen in the connective tissue, Arrows([>) indicate the inter-
face between the existing bone and the newley formed bone. (Villaneuva X 100)

Experimental group 2, 8 weeks after operation, Arrows([>) indicate the interface between the
existing bone and the newley formed bone, CA-PMMA composite bone cement was encapsu-
lated by dense fibrous connective tissue, Inflammatory infiltration was seen in the connective

tissue, Blood vessel was seen in the connective tissue, (Villaneuva X 100)

NB : new bone, DM:dura mater, CA'calcium aluminate bone cement, CT:connective tissue
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Figure 1. Defect formation Figure 2. Removed bone

e L

Figure 3, Control, 2 weeks(H-E x 100)

Figure 5, Exp. 1, 2 weeks(Villaneuva x 20)
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Figure 6, Exp. 1. 2 weeks(Villaneuva x 100)

Figure 9. Exp. 2. 2 weeks(Villaneuva x 100)
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Figure 7, Exp. 1. 8 weeks(Villaneuva x 100)

Figure 10, Exp, 2. 8 weeks(Villaneuva x 100)



-Abstract-

The effect of LiF-maleic acid added calcium
aluminate bone cement & CA-PMMA composite bone
cement on the healing of calvarial defect6)

Yung-a Shin, Yeong-ho Yun, Seung-han Oh, Jeong-won Paik, *Se-young Choi, 'Chong-Kwan Kim, 'Seong-ho Chai

Department of Periodontology, College of Dentistry, Yonsei University
Research Institute for Periodontal Regeneration
Brain Korea 21 project for Medical Science
Department of Ceramic Engineering, Yonsei University

The purpose of this study was to evaluate histologically the effect of LiF-maleic acid added calcium alumi-
nate(LM-CA) bone cement & CA-PMMA composite bone cement on the healing of calvarial defect in Sprague-
Dawley rats. The critical size defects were surgically produced in the calvarial bone using the 8mm trephine
bur, The rats were divided in three groups : In the control group, nothing was applied into the defect of each
rat, LM-CA bone cement was implanted in the experimental group 1 and CA-PMMA composite bone cement
was implanted in the experimental group 2. Rats were sacrificed at 2, 8 weeks after surgical procedure, The
specimens were examined by histologic analysis, especially about the bone-cement interface and the response
of surrounding tissue, The results are as follows;

1. In the control group, inflammatory infiltration was observed at 2 weeks, At 8 weeks, periosteum and dura
mater were continuously joined together in the defect area, But the center of defect area was filled up
with the loose connective tissue,

2. In the experimental group 1, the bonding between implanted bone cement and the existing bone was
seen, which more increased in 8 weeks than 2 weeks, Inflammatory infiltration and the dispersion of
implanted bone cement particles were seen in both 2 weeks and 8 weeks.

3, In the experimental group 2, implanted bone itself had a dimensional stability and no bonding between
implanted bone cement and the existing bone was seen in both 2 weeks and 8 weeks, Implanted bone
cement was encapsulated by fibrous connective tissue, In addition, inflammatory infiltration was seen
around implanted bone cement,

On the basis of these results, when LM-CA bone cement or CA-PMMA composite bone cement was implant-
ed in rat calvarial defect, LM-CA bone cement can be used as a bioactive bone graft material due to ability of
bonding to the existing bone and CA-PMMA can be used as a graft material for augmentation of bone-volume
due to dimensional stability,

Key words : calcium aluminate bone cement, PMMA, calvarial defect
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