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HISTOMORPHOMETRIC STUDY OF DENTAL IMPLANTS
WITH RBM AND SLA SURFACE IN THE RABBIT TIBIA

Kook-Hyeon Song, II-Kyu Kim, Kum-Soo Jang, Kyu-Nam Kim, Jin-Ung Choi
Dept. of Dentistry, Medical College, Inha University

The purpose of the present study was to evauate the effects of severa implant surface treatments to the bone formation, by placing Machined
implants, 75um Calcium phosphate-blasted implants and Al203- blasted and acid-etched implantsin rabbit tibia through histomorphometric study. Two
animals of each group were sacrificed at 2, 4, 8 weeks. The specimens containing the implants were dehydrated and embedded into hard methyl-
methacrylate plastic. Thereafter, the sections were ground to 50um. The specimens were stained with Villanueva bone stain for a light microscopic

study.

The results were as follows,

1. When the surface roughness of three different implants was measured by Surfcorder, the Ra of the Machined group, the RBM group and the SLA

group was 0.16m, 0.44ym, and 1.08;m.

2. When examining the surfaces of the implants in the scanning microscope, Machined implant has the smooth surface with a few scratches, RBM
implant has the rough surface with curled ridges and valleys, and SLA implant has the rough surface structures such as sharp protruding parts and

micropits measuring 1-2um in diameter.

3. After 2 weeks of implantation, the percentage of bone-to-implant contact of the Machined group, the RBM group and the SLA group was
26.86%, 35.40% and 45.99%. However, its differences between each group decreased during the healing periods.

4. After 2 weeks of implantation, the percentage of bone area inside the threads of the Machined group, the RBM group and the SLA group were
21.55%, 30.43% and 41.18%. However, its difference of bone area between machined group and surface treatment groups was maintained but
the difference within the surface treatment groups decreased during the healing periods.

In summary, the amount of bone formation in RBM and SLA group was greater than Machined group in early healing stage. These results suggest

that RBM and SLA implants can reduce the healing period for osseointegration and may be suitable for early function.

Key words: Osseointegration, RBM implant, SLA implant, Bone-to-implant contact
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ZHAZ8HA £ 43 7% (OLYMPUS VANOX-S,
Japan)el CCD 7} 2} (Polaroid DMC 2 digital Microscope Camera,
Polaroid Corporation, Cambridge, MA 02139, USA)E- H-25fe] 2
2 ge) A= 2 13 (ImageProPlusV30)S A4l Tt
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Fig. 1. Photomicrograph of the ground section
(Villanueva bone stain; original magnification x10).
The length of the threads which were not attached
to the bone(A to B, C to D and E to F) was
measured first, and then it was subtracted from the
whole length of the implant threads(M1-M2).
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Fig. 2. Morphometry of ground section (Villanueva
bone stain: original magnification x 100). By
overlapping the grid paper on the image of ground
sections, the bone area inside the threads was
measured. (BT : bony trabeculae, CT @ connective
tissue, Im @ implant)
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Table 1. The Surface properties of 3 different implant
types.

Group Ra(ym) Rmax(ym)
Machined 0.16+0.01* 1.04+0.06

RBM 0.44+0.02 3.93+0.32

SLA 1.08+0.03 7.84+0.19

* Mean + Standard deviation
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0. 2mm A P.profile +——0.2mm B ——0.2mm C
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Fig. 3. Profilometric analysis of 3 different implant types.
(A) Machined group, (B) RBM group, (C) SLA group
(V. mag. 2000 = Vertical magnification x2000)
(H. mag. 50 = Horizontal magnification x50)

Fig. 4. Scanning elctron micrographs of 3 different implant types (Original magnification x2000, Scale bars = 10 #m).
(A) Machined group shows visibly smooth surface with a few scratches.
(B) RBM group shows visibly rough surface with curled ridges and valleys.
(C) SLA group shows visibly rough surface with micropits(1-2 gm in diameter) and spikes.

Fig.5. Photomicrographs of Machined implant (Villanueva bone stain, x100).
A After 2 weeks of implantation
B: After 4 weeks of implantation
C: After 8 weeks of implantation
(BT: Bony trabeculae, CT: Connective tissue, Im: Implant)

Fig. 6. Photomicrographs of RBM implant (Villanueva bone stain, X 100).
At After 2 weeks of implantation
B: After 4 weeks of implantation
C: After 8 weeks of implantation
(BT: Bony trabeculae, CT: Connective tissue, Im: Implant)
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Fig. 7. Photomicrographs of SLA implant (Villanueva bone stain, x100).
At After 2 weeks of implantation
B: After 4 weeks of implantation
C: After 8 weeks of implantation
(BT: Bony trabeculae, CT: Connective tissue, Im: Implant)

Table 2. Percentages of Bone to Implant contact(%)
for 3 different implant types.

Table 3. Percentages of Bone area inside the threads
(%) for 3 different implant types.

Group 2 weeks 4 weeks 8 weeks Group 2 weeks 4 weeks 8 weeks
Machined 26.85 64.29 82.66 Machined 21.55 49.32 7162

RBM 35.40 67.43 79.38 RBM 3043 60.66 82.48

SLA 45.99 79.52 84.06 SLA 41.18 68.45 85.95

= 100

F 100 <

g 80 | :I\:;:insd § 80 :l:;::insd

3 60 | osLA E 60 | oSLA

!_;; w0 b E 40

E 20 | § 20 |

é 0 :§ 0 L

2 weeks 4 weeks 8 weeks 2 weeks 4 weeks 8 weeks
Time Time

Fig. 8. Diagram showing the percentages of bone to
implant contact for 3 different implant types.

tHFg TA)H 4] F 47 Aol = ZaFSo] N2 AR ete] 2
o) ZAGOM AT HHY| Zoh ¥ Aﬁ@ﬂﬁqmg
78). 714 5 87 Ao = QELGE S B2 she] AN E F
22 AU AGPgol AT 4 F 47 ¥
shel Zopl L ek 24 X o) B 27h 1 WtthFg. 70)

Fig. 9. Diagram showing the percentages of bone
area inside threads for 3 different implant types.

T E uj 2] T 25H) o] 26.85%, 35.40%, 45.99%= =4 5|

L2 B AFR) o = 64.29%, 67.43%, 7052%, 1) 2] & 85
8266% 79.38%, 84.06% = }ER 9l tH(Table 2, Fig. 8). <
ZHE A9 $ 274 4T M F-UEZTAE HEHESRBM 2
SLA EHAE A 71A] Avbt Bk 290 A ko] 73
Sholl whe} 11 fo] &= ZFA skt

M 2 32 N

2 pALabAte] o] ZRA v g
71A Auft, RBM T A 8], LA A g2l s z+
7t Q3 E v} 4 5 25 of) 21.55%, 3043%, 4L18% =74 5]
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