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Fig 2. 3D reconstruction result of EPMA (Electron Probe Micro
Analyzer) data of Ca at 6 week.
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Fig. 1. Example of EPMA mapping result. I: implant, B: bone (K: upper
left, P: upper right, Ca: lower left, Ti: lower right).
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Fig. 3. Line analysis result of EPMA (Electron Probe Micro Analyzer)
data of Ca at 6 week.
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Tablell. Surface roughness of implant measured with AFM unit: #m

Surface Mean D
S S 0.10* 0009
5 013+ 0013
Grop2 S 024+ 0080
5 030" 0094
S 017 002
Growp3 Y 02 0081

Group 1 : Machined, Group 2 : Treated with alkali and heat in
amogphere, Group 3: Tregted with dkai and heat in vacuum. (P <.05)

*: denotes Sgnificant difference between groupsat 0.05 levd

**: denotes Significant difference between groupsa 0.05 level

Fig. 4. FESEM (Field Emition Scanning Electron Microscope) findings of implant surface. Group 1: Machined, Group 2: Treated with alkali and heat in

atmosphere, Group 3: Treated with alkali and heat in vacuum.
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Fig. 5. 3D (Dimension) Result of AFM (Atomic Force Microscope) scanning.

Group 1: Machined, Group 2: Treated with alkali and heat in atmosphere, Group 3: Treated with alkali and heat in vacuum.
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2. ZHHENAIE SN &4 ol AAE P40l ddta & F AU (Fig. 6). 472
2ZoA 1t 3T A= AP Wil & Z2H
Q) =24 241 2o wEE oY 220l = ofn| F3r} e o
ZANkE o 2 22 8HA AdoA AFHEE T ol olggh 270l BAHA FE AS & F AU (Fg. 7).
248 BEEA S AP T He 2 Aol 65 o] 7] 2= YETVE FAREG FH Zo
= WA itk A 94 548 S 94 M EER A S IR S5 ol e
910 FEpl F4 0] & A=Y 27l = dE o7 GAE T Bol BFH = AE & F AT
FE VML T 22 Fel A4S 32 9 (Fig.8-10).

Fig. 6. BIC (Bone to Implant Contact) and BA (Bone Area) measuring at 2 weeks.
Group 1: Machined, Group 2: Treated with alkali and heat in atmosphere, Group 3: Treated with alkali and heat in vacuum.

Fig. 7. BIC (Bone to Implant Contact) and BA (Bone Area) measuring at 4 weeks.
Group 1: Machined, Group 2: Treated with alkali and heat in atmosphere, Group 3: Treated with alkali and heat in vacuum.

Fig. 8. BIC (Bone to Implant Contact) and BA (Bone Area) measuring at 6 weeks.
Group 1: Machined, Group 2: Treated with alkali and heat in atmosphere, Group 3: Treated with alkali and heat in vacuum.
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Fig. 9. BIC (Bone to Implant Contact) and BA (Bone Area) measuring at 8 weeks.

Group 1: Machined, Group 2: Treated with alkali and heat in atmosphere, Group 3: Treated with alkali and heat in vacuum.

Fig. 10. BIC (Bone to Implant Contact) and BA (Bone Area) measuring at 12 weeks.
Group 1: Machined, Group 2: Treated with alkali and heat in atmosphere, Group 3: Treated with alkali and heat in vacuum.

T-ASUEHZS BIOS S ARG 2

& 7kEe] 23l weh AR} SA vebstovy
HHA 0 2 2| fr7] 7o) s S-dEHEAFE
= o2 Yeht (Tadle M), SA12 44
ol g Aol 223 3wl A A F717E 3hell o] @
o] 7} #A=| QI T} (P< .08) (TdlelV, V).

2 ek B4 423} 22014 X 712042 5
A2 0.2 )8k 2ol 7k 91k (P<.06) (Table V).

Tablelll. Themean and sandard deviation of boneto implant contact

(1) EPMA 244 2}

AlA Al EPMAE o] §-3to] Zhd 4’ W= (count:
number/sec) & A o] mappings 5+ 2.1, 2H2te] gk 34t
Aoz Q74 F (Fig. 9) Aol F9el thet 74
(Fg 10 Sl L A4 F-golld 2t A s
slo] (Table VIII) 7]t w2 2o] & BA| 4 2.2 H]wa}
%t} Oneway ANOVA testo} AR5 4] 2 7} 250l A = 2,
3TollA 2 (Ca9l Frel 3t 377t #EE o (Tale
1X) 4,8, 12701 4] 2,3 §1 (P)&] W1=7} ol abAl =&
Ao] AAF A 657 = A (P2 W=7} 27l A
oM & A o= FEE T} (P <.05) (TebleX -XIlI).

BIC 2week 4wek 6 week 8week 12 wesk
Group 1 054 +040 060 + 0.36 058 +0.35 067 +£025 072 + 044
Group 2 059+ 036 086 + 0.2 089+ 011 075+ 024 085+ 0.18
Group 3 046 + 028 080+ 0.18 065+ 015 071+ 021 084 +0.15

Group 1 : Machined, Group 2 : Treated with dkai and heat in amasphere, Group 3 : Treated with dkali and heat in vacuum.
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TablelV. Reaultsof multiplerangetest for BIC ratio of Group 2 (Duncan test)

2week (059 + 036)  4week (086 +022)  6wek (089 +011)  8wek (075 +024)  12wesk (085 + 0.18)

2wesk * * * *
4wesk
6week
8week
12 wesk

Group 2: Treated with dkai and hegt in atmosphere.

TableV. Reaultsof multiplerangetest for BIC ratio of Group 3 (Duncan test)

2wek (046 + 028)  4wek (080 +018)  6wesk(065+015  8wek(071+021)  12week (084 + 015)

2wek * * *
4wek *

6wesk

8wesk

12 wesk

Group 3: Tregted with dkali and hegt in vacuum.

TableVI. Themean and sandard devidtion of bonearea

BIC 2week 4wek 6wesk 8wesk 12 wesk
Group 1 051 + 037 056 + 035 075+ 022 069+ 021 0.74+ 038
Group2 064 +£019 0.66 + 020 081+ 014 078 +£0.14 082+ 016
Group 3 061 +0.36 062+ 034 079+ 025 0.76 +£0.19 0.80 + 017

Group 1 : Machined, Group 2 : Trested with akdi and heat in amosphere, Group 3: Treated with dkali and heet in vacuum.

TableVII. Resultsof multiplerangetest for BA ratio of Group 2 (Duncan test)

2wek (064 + 019)  4wek (066 +020)  6wesk(08L+014)  8wek (078 + 014)  12wek (082 + 016)

2wesk * *
4wesk * *
6 week
8week
12 wesk

Group 2: Treated with dkai and hegt in atmosphere.

TableVIII. Mean and gandard deviation of each dement intensity

2wesk 4week 6wesk 8wesk 12 week
Mean D Mean D Mean D Mean D Mean D
Group 1 2320 239 2300 224 2420 327 2320 110 2440 114
K  Group2 2380 319 2380 239 26.00 158 2380 319 2480 363
Group 3 2620 449 2700 34 24.80 507 2720 396 2760 6.23
Group 1 122.00 1051 130.00 1102 129.80 884 130.20 832 12220 6.69
P Group2 125.80 10.78 132.00 6.96 151.80 870 12540 1043 134.60 6.66
Group 3 123.00 822 150.20 10.76 129.60 16.32 150.60 10.16 137.80 5.63

Group1 245280 160.07 303940 3352 3251.80 24654 3037.40 47220 3067.00 45331
Ca Group2 2604.00 286.00 3187.20 24752 313220 23716 261540 308.70 310160 134.33
Group 3 331860 20203 313340 23083 270500 496.67 311280 194.09 302520 431.38

Group1 365340 10828 335140 198.36 343640 22000 332940 21052 353120 31827
Ti Group2 3544.20 87.16 3246.00 192.68 329980 145.35 3437.00 107.26 3165.60 406.24
Group 3 365340 10828 332940 21052 3480.80 185.03 332940 21052 353120 31827
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Table 1X. Results of multiple range test & 2 weeks for intensty of Ca
(Duncan test)

Group 1 Group2  Group3

Group 1(2452.80 + 160.07) * *
Group 2 (2604.00 + 286.00) *
Group 3 (331860 + 202.03)

Table X. Results of multiple range test a 4 weeks for intendty of P
(Duncantest)

Group 1 Group 2 Group3
Group 1(130.00 £ 11.02) * *
Group 2 (132.00 + 6.96) *
Group 3(150.20 £ 10.76)

Table XI. Results of multiple range test a 6 weeks for intengty of P
(Duncantes)

Group 1 Group 2 Group 3
Group 1(129.80 + 884) *
Group2(151.80 + 8.70) *
Group 3(129.60 + 16.32)

Table XI1. Reaults of multiple range test a 8 weeks for intensity of P
(Duncantest)

Group 1 Group 2 Group 3

Group1(130.20 + 8.32) * *
Group2 (12540 + 1043) *
Group 3(150.60 + 10.16)

Table XI11. Reaults of multiple range test a 12 weeks for intendty of P
(Duncantest)

Group 1 Group 2 Group 3
Group 1(122.20 + 6.69) * *
Group 2 (134.60 + 6.66)
Group 3(137.80 + 5.63)
Group 1 : Machined, Group 2 : Treated with alkali and heat in
amogphere, Group 3: Tregted with dkai and heet in vacuum.
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ORIGINAL ARTICLE

A histomorphometric study on the effect of surface treatment

on the osseointegration

Woong-Jae Choi', DDS, MSD, In-Ho Che**, DDS, MSD, PhD
'Graduate Student, *Professor, Department of Prosthodontics, College of Dentistry, Dankook University

Statement of problem: Many studies have been conducted to improve the primary stability of implants by providing bioactive surfaces via surface treatments. Increase of sur-
face roughness may increase osteoblast activity and promote stronger bonding between bone and implant surface and it has been reported that bioactive surface or titanium can be
obtained through alkali and heat treatment. Purpose: The purpose of this study was to evaluate the stability of alkali and heat treated implants via histomorphometric analysis.
Material and methods: Specimens were divided into three groups; group 1 was the control group with machined surface, the other groups were treated for 24 hours in 5 M
NaOH solution and heat treated for 1 hour at 600°C in the atmosphere (group 2) and vacuum (group 3) conditions respectively. Surface characteristics were analyzed and fixtures
were implanted into rabbits. The specimens were histologically and histomorphometrically compared according to healing periods and change in bone composition were ana-
lyzed with EPMA (Electron Probe Micro Analyzer). Results: 1. Groups treated with alkali and heat showed increase of oxidization layer and Na ions. Groups 2 which was heat
treated in atmosphere showed significant increase of surface roughness (P <.05). 2. Histomorphometric analysis showed significant increase in BIC (bone to implant contact)
according to increase in healing period and there was significant increases in groups 2 and 3 (P <.05). 3. BA(bone area) ratio showed similar results as contact ratio, but according
to statistical analysis there was significant increase according to increase in healing period in group 2 only (P <.05). 4. EPMA analysis revealed no difference in gradation of bone
composition of K, P, Ca, Ti in surrounding bone of implants according to healing periods but groups 2 and 3 showed increase of Ca and P in the initial stages. Conclusion: From
the results above, it can be considered that alkali and heat treated implants in the atmosphere have advantages in osseointegration in early stages and may decrease the time inter-
val between implantation and functional adaptation. (/ Korean Acad Prosthodont 2009;47:445-56)
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