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Abstract (J. Kor. Oral Maxillofac. Surg. 2006:32:107-116)

THE EXPERIMENTAL STUDY OF THE BONE REGENERATION ON RABBIT
MAXILLARY SINUS GRAFTING WITH 5-TCP

Jung-Ha Park, Kyung-Gyun Hwang, Chang-Joo Park, Yong-Soo Choi,
Pyung-Soo Ma, Seung-Sam Paik*, Kwang-Sup Shim
Division of Oral & Maxillofacial Surgery, Department of Dentstry, *Department of Pathology
College of Medicine Hanyang University

Purpose:Maxillay sinus grafting is an effective treatment procedure to improve bone height in the posterior maxillar area for implant installation.
Betartrical ciumphosphate(8-TCP) was introduced to be grafting substitute material, providing a reasonable bio-degradation time, no need for harvest-
ing procedure. The purpose of this study is to evaluate bone healing & regeneration phase using histomorphometric and immunohistochemical analy-
sis.

Material & Methods. Sixteen rabbits were divided into 4 groups. Bi-lateral maxillary sinus membranes were elevated at each rabbits, 3-TCP was
augmented in left sinus, autogenous bone was augmented in right sinus. The rabbits were sacrificed at 2, 4, 8 and 12 weeks. We investigated the bone
regeneration & growth factor expression.

Results:

1. The mean new bone volume formation was 28.99+ 6.55%, 49.54+ 5.47%, 69.09+ 8.90% in autogenous grafted area, and 22.86+ 5.56%, 24.00
+4.09%, 34.11+3.37% in B-TCP area a 4, 8, 12 weeks. Therefore, new bone formation in autogenous bone was significantly higher than g-
TCP (p<0.05).

2. The BMP 2/4 expression in autogenous bone grafted area was higher at 4, 8 weeks.

3. There was no difference in expression pattern of BMP-7/PDGF/V EGF during grafted bone regeneration.

Conclusion: The authors we conclude that the autogenous bone graft was faster than 8-TCP in bone regeneration, and the BMP 2/4 were more

important in graft bone regeneration.

Key words: 8-TCP, Rabhit, Maxillary sinus
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ZE N, T FAAA AFEHIJA A Frop 2 (D27 o] A= T o] A Lol A +-F ko] BMP 2477}
o} A A 7} wol ZAaETh AetE A F9) “Lfﬂil?i , A oF & ol A +++4 &= o] PDGF,
o] AAE ANAFo| F& F9o) AAP AN VEGF7} ¥4 = 9l th(Fig. 13, 14). BMP 2/4/7, PDGF,
W} o) #HH gk, VEGFe] & Hut Filo] 4% o)A not
(3985 4% o) F4W AU B AT Aol & A $2EYeh
ZHAL, FEF T A5 ol #EEH (247 Z2=A Lol A ++A &= o] BMP 2/49}, +7 Iz ©] BMP-7
2t} 7FHAEHJL, A EG DA +F 9
@125 8% u) YAP AATRG B AT Ao & PDGF, VEGF7} '%& ] 3] t}. BMP 2/4/7, PDGF, VEGF
AHQT, $EF F9 YL F9 9 A o) 2 £ g o) £4% FHdA Bt B4 2Hs
o A2 #aE % thAg 11, 12). AT
Table 1. Histomorphometric analysis
Autogenous Bone B-TCPgraft
Graft Bone New Bone Soft Tissue Graft Bone New Bone Soft Tissue
(Mean+SD) (Mean+9D) (Mean+SD) (Mean+9D) (Mean+SD) (Mean+SD)
2weeks 80.27+841 584+159 1389+2.18 84.25+940 513+1.09 10624225
4weeks 5287+5.24 2899+ 6.55* 18144355 57.36+831 22.86+5.56* 19.78+4.47
8weeks 4050+804 2954 +547* 996+094 6294+447 24.00+4.09 1306+4.32
12 wesks 27.78+7.01 69.09+8.90* 313+086 54.16+849 3A11+337* 1.73+284
SD: gandard deviation *p<0.05 aea(%)
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Table 2. Immunohistochemical study on BMP-2/4/7/PDGF/VEGF expression

Autogenous Bone B-TCPgrat
2weks 4weeks 8weeks 12 weeks 2wesks 4weeks 8weeks 12 weeks
Sample 1 - ++ +++ ++ - + +
BMP-2 Sanple2 + ++ ++ ++ + + ++ ++
Sample3 + ++ + ++ + ++ ++
Sample4 - ++ ++ +++ +- + ++ ++
Sample 1 + ++ ++ ++ + +/- ++ +++
BMP-4 Sample2 +- - -+ + +- - +H ++
Sample3 + ++ ++ ++ - - +++ ++
Sample4 - + ++ + + ++ ++
Samplel - + ++ +- - +- +- s
BMP-7 Sample2 - + + +/- +- ++ +
Sample3 - + +- +- + +- +
Sample4 + + + + + + + ++
Sample 1
Ogeoblast + - - - + - _ +
vesd ++ + + + +++ + ++ +
Sample2
Ogeoblast ++ + + + + ++ + +
PDGE vesd ++ ++ ++ ++ ++ ++ +++ ++
Sample3
Ogeoblast + + + - ++ + + +
vesd ++ + ++ ++ +++ + +++ ++
Sample4
Ogeoblast - - - - + + + +
vesd ++ + + + + + +++ +
Sample1
Osteoblast - - - - - + -
vesd + + ++ + ++ + ++ ++
Sample2
Ogeoblast ++ - + - + - _ +
VEGE vesd +++ ++ ++ ++ +++ + ++ ++
Sample3
vesd ++ + ++ + + ++ +++ ++
Sample4
vesd ++ + + + +++ + ++ +

Positive was graded on ascale, with - representing no staining, +- inditingt, + week staining, ++ moderate saining, and +++ strong staining.

() 8F : T A Eo A +++/-A = 2] BMP 2/48}, ++/-4 & ¢
BMP-70] & ¥ I thFHg. 15-17). 224 29} & ol
A ++A T o] PDGF, VEGFo] w-&] & 91t} BMP 2/4/7,
T A H] 5231

(B 125 1 Z2ZH T M ++73 o] BUP2/4¢}, +4 5 2] BMP-
70] WHE YL, A F ok oA+ x4
PDGF, VEGF7} -8 5] 21t}
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AEIFE A
Fg. 1 Surgicd steview (A: attogenousbone, B: 8-TCP).
Fig. 2 Veticd sectionview of the grafted ste, 4 week (X 12, H& E) A: ssptum, B: autogenous bone grafted site, C: B-TCP grafted site.
Fg. 3. Exampleof higomorphometric andyssusng OPTIMUS6.5 system.
Fg. 4. Veticd sectionview of the grafted Ste(A: 8-TCP, B: autogenous bone).

Fg. 5. Autogenous bone graft around membrane. Microscopic exam. 2 week (X 200, H& E) B: autogenous bone, arrow indicate osteoblast
expresson, M: Snusmembrane.

Fg. 6. Autogenous bone graft around surgical window. Micrascopic exam. 2 week (< 200, H& E) B: autogenous bone, arrow indicate osteoblast
expresson, SW: surgicd window.

Fg. 7.Autogenous bone graft around membrane. Microscopic exam. 8 week (X 200, H& E) B: autogenous bone, arrow indicate osteoblast
expresson, M: Snusmembrane.

Fg. 8. Autogenous bone graft around surgical window. Micrascopic exam. 8 week (< 200, H& E) B: autogenous bone, arrow indicate osteoblast
expresson, SW: surgicd window.

Fg. 9.B-TCPgraft around membrane. Microscopic exam. 2 week (X 200, H& E) A: 8-TCP, arrow indicate osteoblast expresson, M: snusmem
brane

Fig. 10. B-TCP graft around surgical window. Microscopic exam. 2 week (X 200, H& E) A: 5-TCP, arrow indicate osteoblast expression, SW: sur-
gicd window.

Fig. 11. B-TCP graft around membrane. Microsoopic exam. 12 week (x 200, H&E) A: B-TCP, arrow indicate osteoblast expresson, M: snus
membrane.

Fig. 12. B-TCPgraft around surgica window. Micrasoopic exam. 12 week (X 200, H& E) A: 8-TCP, arrow indicate osteoblast expression.
Fig. 13. PDGF show around autogenous bone graft. Immunohistochemical exam. 2 week (x 400) arrow indicate the PDGF expression.
Fig. 14. VEGF show around autogenous bone graft. Immunohistochemical exam. of 2 week (x 400) arrow indicate the VEGF expression.
Fg. 15. BMP-2 show around autogenous bone graft. Immunohistochemica exam. 8 week (< 400) arrow indicate the BMP-2 expression.
Fg. 16. BMP-4 show around autogenous bone graft. Immunohistochemica exam. 8 week (< 400) arrow indicate the BM P-4 expression.
Fg. 17. BMP-7 show around autogenous bone graft. Immunohistochemica exam. 8 week (< 400) arrow indicate the BMP-7 expression.
Fig. 18. PDGF show around 3-TCP graft. Immunchistochemica exam. 2 week (< 400) arrow indicate the PDGF expression.

Fig. 19. VEGF show around -TCP graft. Immunohistochemica exam. 2 week (x 400) arrow indicate the VEGF expresson.

Fig. 20. BMP-2 show around 8-TCP graft. Immunohistochemical exam. 12 week ( < 400) arrow indicate the each BMP-2 expression.

Fig. 21. BMP-4 show around 8-TCP graft. Immunohistochemical exam. 12 week ( < 400) arrow indicate the BM P-4 expression.

Fig. 22. BMP-7 show around 8-TCP graft. Immunohistochemical exam. 12 week ( < 400) arrow indicate the BMP-7 expression.
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