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COMPARATIVE STUDY OF OSSEOINTEGRATION OF

4 DIFFERENT SURFACED IMPLANTS IN THE TIBIA OF DOGS

Who-Suk Hong, Tae-Hee Kim, Seong-Hee Ryu, Min-Suk Kook,

Hong-Ju Park, Hee-Kyun Oh

Department of Oral and Maxillofacial Surgery, College of Dentistry, Dental Science Research Institute,

Chonnam National University

Purpose: This study was performed in order to compare the osseointegration of 4 different surfaced implants in the dog’ s tibia which has thick

dense cortical bone and loose marrow space.

Materials & methods: Four mongrel dogs and four different surface types of implants, smooth surfaced AVANA implants, RBM surfaced
AVANA implants, HA-coated Steri-Oss implants and SLA Bicon implants, were used in this study. The animals were divided into 4 groups on the
basis of implant surface characteristics: Control group, RBM group, HA group, and SLA group. Three implants of each group were installed into the
metaphysis of tibiaof adult dogs. The animals were sacrificed at 8 weeks after implantation. The undecalcified specimens were prepared for histologi-
ca examination and histomorphometric analysis of implant-bone contact ratios.

Results: Radiographically and histologically good osseointegration of implant was observed in the dense cortical bone, but poor osseointegration
was observed in the marrow space. Histologically more bone apposition to implant surface was found in rough surfaced groups than the smooth sur-
faced, Control group. In histomorphometric findings of cortical bone the average bone-implant contact ratios of HA group (95.4%, p<0.01), RBM
group (87.1%, p<0.05), and SLA group (86.0%, p<0.05) were significantly higher than that of Control group (75.9%). In marrow space the average
bone-implant contact ratios of HA group (76.1%, p<0.01) and SLA group (45.4%, p<0.05) were significantly higher than that of Control group
(29.6%). The ratio of RBM group was higher than that of Control group but there was no significantly difference between RBM group and Control

group.

Conclusion: These results suggest that the rough surfaced implants can obtain the better osseointegration than the smooth surfaced implant in the
cortical and marrow space and that HA-coated implants can obtain the best osseointegration in the marrow space among them.

Key words : Implant surface, Osseointegration, Poor quality bone
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Fig. 1. Radiograph and photomicrographs of control group. A. The tibia has thick dense cortical bone and marrow space. B. The

implant is placed in the cortical bone and marrow and no inflammation is observed (original magnification, x1). C. The implant

threads are filled with dense mature bone in the cortical bone (original magnification, x40). D. The implant placed in the marrow

space is shown rarely contact with bone (original magnification, X40).

48



g ZZ0IM BHX2|YHO| CIE 450| =2E ZRE0 Het blmAT

3. ZESH™ A7 2) RBM
RBM ol A & 77 A2 2477 A9 gle

oz TF7FOE o] F oA R TH AN FEHE Hol X AU,

A AL FAE A FH LTI A e doolv Ax2 v 59 o] &AL YEhA 4ttt 9]
FFoR A E Ion, gAZe] T AlH wet AF Fo M AZHE AR T3 £33 A5 A4
OFZke] Zpol 7t AT 2] Y ZHE F9]oll = HFA X ZE A YA AN, JZHE FHS wat G F/F
U A4 24 AE 59 ol 272 Hox gtk v A FHE BT QEZREV EFOE 252 EH TN E =
Hool A v A FE et FHAAAS HYOH JEAE F o] A A vl 7 FaFe) s FEFE UAAL I
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E W F&etes S el S TR 559
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ELZE AdZIE FHA = H ] A #FHA Gtk T glo]l AT FRHFALAS HYon FH mH T
(Figs 1B, 1C, 1D). ZAAEH AT A ZHET 27O E S H F-9]ol A

Fig. 2. Radiograph and photomicrographs of RBM group. A. Implant is placed in the cortical bone of the tibia. B. The two thirds of
implant which is engaged in the cortical bone have good osseointegration and the one third of implant which is placed in the marrow
space have poor osseointegration (original magnification, X1). C. The threads of the implant on the cortical bone are filled with
dense cortical bone (original magnification, x40). D. Some cancellous bone is attached to the implant threads in the marrow space
(original magnification, x40).

Fig. 3. Radiograph and photomicrographs of HA group. A. Some radiopaque line around implant is observed in the marrow space of
tibia. B. Some trabeculae in the marrow space is observed (orginal magnification, x1). C. Some new bone is attached to the
implant surface in the marrow space (original magnification, x40). D. The threads of implant in the cortical bone are filled with dense
cortical bone (original magnification, x40).
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Fig. 4. Radiograph and photomicrographs of SLA group. A. Implant is placed in the tibia. B. Implant has intimate contact with cortical
bone and poor contact with bone marrow (orginal magnification, xX1). C. Small new bone is attached to the implant surface in the
marrow space (original magnification, X40). D. The threads of implant on the cortical bone is filled with dense cortical bone (original

magnification, x40).

Table 1. Bone-implant contact(BIC) ratio in the cortical bone

Table 2. Bone-implant contact(BIC) ratio in the marrow

regions. regions.
Groups N Mean+SD Groups N Mean+SD
Control 16 759+119 Control 8 206+54
RBM 10 *871+53 RBM 8 36.7+10.3
HA 8 ** 054+29 HA 6 ** 7614150
SA 6 *860+35 SA 8 *451+150

*: p<0.05, **; p<0.01
D; dandard deviation

£ 23 JmAE ARG the B PR N G 29 o)
o] B YO, FEHOE S 41 FhTF Ao

HA AT

SLA 2ol 4 91 Z 191 ) 23 QZAE AR AL A%
02032 5D TR 242 BYTh TFOE vF
B YEHE AR BEAOE G 22 o] g5 U
o ARo| A 47 F2F ok AdH o] ¢191th(Figs 48, 4C,
4D).

4. TRGEHAESN B}

2 PAAZGH B/l A% DT RN JZAE

I' 1:'1

ol th gk Het -S> HAT(B4%E29)00 4 71 435
3l

(15.9%+119) =2 & Uetgth BA 8807 ﬁ& %3 =
< HAZO] & 5 Hlal =921 (p<0.01), RBMT 2
SLAZE t 2o vl8l) =2k th(p<0.05)(Table 1).
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*: p<0.05, **; p<0.01
D; gandard deviation
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