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HISTOMORPHOMETRIC AND REMOVAL TORQUE VALUES
COMPARISION OF ROUGH SURFACE TITANIUM IMPLANTS

Sang-Chull Lee, Woo-Sik Song”
Depariment of Oral & Maxillofacial Surgery, College of Dentistry, Kyunghee Unrversity,
Department of Oral & Maxillofacial Surgery, Pundang CHA Hospital, Pochun CHA Medical College.

Osseointegrated implants are used for the fixation of dental prosthesis with good long-term clinical
results. In an attempt to improve the quantity and quality of the bone-implant interface, numerous
implant modification have been used. Implants surface modifications have been used such as titanium-
plasma sprayad, hycroxyzpatite-coasing, sardblasted, sandolasted and acid-etched. acid-etched. Rough
surfacs implants have grzater implent surface arsa anc enhance the bonz-implant interface anc. improve
stabilization. The purpose of present study was to evaluate light microscopic and scanning microscopic
examinations and removal torque value of newly developed calcium phosphate blast and acid-etched
implant in the femur of rabbits. Titanium plasma sprayed(TPS) implant served as controls. After 12 weeks
of healing of the femurs of 12 rabitts, the implant-containing segments of femnur were removed en bloc and
bone block including sections. Histologic examination and histomorphometric and removal torgque values
comparision were made for two implants. Obtained results are follows:

1. Newly developed calcium phosphate blasted and acid-etchad implants were in close contact with bone

under light microscopic examinations.
2. New implants showed mean bone-to implant contact 59.8%, whereas TPS implants showed mean
bone-to implant contact 54.5% (statistically no difference p{0.05).

3. New implants showed mean bore density 56.7%, whereas TPS implants showed mean bone density
49 2% (statistically difference p{0.05).

4. New implants demonstrated mean removal torque values 40.5Ncm, whereas the mean removal torque
values of TPS implants ranged 39.3Ncm. No statistical differences(p{0.05) were observed between two
groups of implants nor was there any difference between the two implants at the clinical level,
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Fig. 1. TPS implant surface is covered with rough granules(a.b}, narrow and regular screw is formed on
upper . 2/3(a), window like holes are existed on lower 1/3{a,c). The apex of implant is flat
end(Stereoscope a:X20, b.c:X60).
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Fig. 2. Calcium phosphate blasted implant is showed fine roughness(a.b). narrow and broad vertical
groove join with horizontal groove(a,c). The apex of implant is conical(c) (Stereoscope a:X20,

b.c:X60).
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Fig. 3. A. New bone formation from host bed toward the
implant surface is cbserved in bone defect areas. but volumes
of new bone is too small to fill defect areas(TPS group, HE
X40).

B. Threads is filled with new bone. and bone to implant
comact area is improved by active bone remodelling. But
shape and morphology of new bone is irregular, bone density
is also insufficient (TPS group. H-E X100).

C. New bone with normal shape and structure is filled wiih
bone defect areas. but ossecintegration is obiained partially,
and implant and new bone is intervened with connective
tissue(TPS group, H-E X100).

Fig. 4. A, Bone remodelling is observed on implant surface in
linear or round shpae. and thin band like bone trabecula is
showed(CPB group, H-E X40).

B. Threads is filled with dense bone. and haversian systemn
and osteon are prominent, and bone marrow is seen(CPB
group, H-EX100).

C. New bone with normal shape and structure is filled with
implant and host bed, bone implant contact is higher than TPS
group. Spongeous bone with bone marrow space is showed
in new bone area(CPB group. H-E X100).
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Table 1. Mean Percentage of Bone-to-implant Contact(%)

Rabbit CPB TPS
53.3 25

! 435 52.3
497 59.3

2 50.2 62.9

5 803 423
82.2 67.8

Mean 59.8 54.5
D 16.8 106

Abbreviation, CPB : calcium phosphate blasted TPS : titanium
plasma sprayed statistically no differene (p<0.05)

Table 3. Removal Torque Values{Ncm)

rabbit CPB TPS

1 27 26

2 32 23

3 52 27

4 42 45

5 58 50

6 32 60

7 34 28

8 46 57

9 42 38
Mean 40.5 39.3
SD 10.2 14.2

Abbreviation, CPB ! calcium phosphate blasted TPS - titanium
plasma sprayed no statistical difference (p<0.05)
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Table 2. Mean Bone Density(%)

Rabbit CPB TPS
1 462 46.7
65.1 66.3

5 56.5 48.1
65.2 36.9

3 33.2 51.3
74.2 46.1

Mean 56.7 49.2
SD 14.9 9.6

Abbreviation, CPB : calcium phosphate blasted TPS : titanium
plasma sprayed statistically difference (p(0.05)
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