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Fig.1 Schema of measuring points, and
measuring distances.
Parameters.
Embedding depth=d./T
Evaluation of preserved alveolar bone
(%) =aa,X100
Covering bone thickness on the
implant=d,a,
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Fig.2 Standardized X-ray unit for intra-oral
radiography. Animal is fixed on the
horizontal metal frame and X-ray
tube is adjusted to the tube fixture.
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Fig.3a: ite-plate for fixatimor{ of head Nv’bovsi—
tion.

Y

“%3b"
Fig.3b: Bite-plate for fixation of X-ray film.

b bl EWE
Fig.3c: Bite block for holding inter-maxillary
space.
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Fig.4 4a :shows 5 intra-oral radiographs
taken in the same way and different
time to check the reproducibility of
standardized X-ray unit. 4b : shows
3 measuring points on the radiograph
for identification of reproducibility
of X-ray unit.
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Table 1a

Source of variation | S.S. [d.f.| M.S.| F

Treatments 0.0016| 40.0004)0.1429
Experimental error |0.0560! 200.0028

Total 0.0576| 24

Source of variation| S.S. ([d.f.| M.S.| F

B Treatments 0.0080| 4]0.0020,0.4348
Experimental error [0.0920( 200.0046

Total 0.1000| 24
Fuw (4, 20)=4.50

Table 1b
Mean [Variance] S.D. | C.V.
AB 18.7 0.00 0.01 | 0.05
BC 9.9 0.00 0.02 0.20
Table 1  Result of statistical analysis of

reproducibility of radiographs.
Note ; no statistic differences in
distances of A-B and B-C on 5
radiographs (p<{0.01) {a).  Statisti-
cal data on 5 radiographs shows
any C. V. (coeficient of variation) s
are small (b).
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Fig.5 Standardized radiographs are taken at 0, 1, 2, 3, 12 and 30 months

after implantation.

5a :shows shallowly embedded sapphire

implant. 5b : shows deeply embedded sapphire implant.
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e OMa e IV, e 2 M 8 ,
Fig.6 Standardized radiographs are taken at 0, 1, 2, 3, 12 and 30 months

after implantation.

6a :shows shallowly embedded apatite

implant. 6b : shows deeply embedded apatite implant.
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Fig.7 Standardized radiographs of extraction site taken at 0, 1, 2, 3, 12
and 30 months after extraction are showed.
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Bio-shallow groun(embedding depth<(0.2)
XX Bio-deep group(e.d.20.2)
Apa-shallow group(e.d.<0.2)
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Fig.8 Changes of preserved alveolar bone height after 0 to 30 months
where different methods of implantation have been used. It is found
to be true that approximately 10 % of alveolar bone resorption
occurs after extraction. However, no significant difference was
observed between the 5 groups.
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Fig.9 Relation between degree of embedding
depth and covering bone thickness on
the sapphire implants. It is found
that there is statistical correlation
between them.
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Fig.10 Relation between degree of embedding
depth and covering bone thickness on
the apatite impldnts. It is found that
there is statistical correlation between
them.
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F1g 1 MICI‘OSCOplC photographs of edentulous jaw bone after extraction
11a : shows the preservation of alveolar bone proper at 12 months
after extraction, H. E. stain, X10. 11b : shows the disappearance
of alveolar bone proper at 30 months after extraction, and the loss
of the trabecular bone, H. E. stain, X10.

Fig.12 MlCI‘OSCOplC photographs of jaw bone with sapphire lmplant (Bio.).
12a : shows upper end of implant (e.d. = 0.18) incompletely covered
with newly formed bone extending from buccal and lingual side
at 3 months after implantation, ground section, X10. 12b : shows
upper end of implant (e.d.=0.19 ) incompletely covered with
thicker newly formed bone extending from buccal and lingual side
at 3 months after implantation, ground section, X10. 12c¢ : shows
thin connective tissue layer interfacing implant surface, and upper
end of implant (e.d.= 0.24) is completely covered with thick newly
formed compact bone (e.d. = 0.24) at 30 months, ground section,
x10.
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13a

Fig.13 Microscopic photographs of newly formed bone around sapphire
implant (Bio.). 13a : shows upper end of implant (e.d. =0.23)
covered with connective tissue layer under the cancellous bone
(e.d.=0.23)after 12 months, H.E. stain, X10. 13b : shows lateral
side of implant almost always covered with thin connective tissue
layer, 30 months after, H. E. stain, X10.

%ija

Fig.14 Comparison of healing between different embedding methods of
sapphire implantation. 14a : shows upper end of deeply embedded
implant (e.d.=0.29) covered with thin connective tissue layer under
the cancellous bone at 30 months, ground section, X10. 14b : shows
upper end of implant except corner is covered with newly fromed
compact bone without connective tissue layer on the surface of the
implant (e.d.=0.19) at 12 months, ground section, X10.
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15a, 15b are apatite implant

Fig.15 Microscopic photographs of jaw bone with apatite implant (Apa.).
(Apa. ) cases at 3 months after

implantation. Upper end of implant in Fig.15a (e.d. =0.19 )
completely covered with newly formed compact bone, but the
case of Fig.15b (e.d. =0.16) is incompletely covered with bone.
In both cases newly formed bone attaches to implant surface,

ground section, X16.

Fig.16 Microscopic photographs of newly formed bone around apatite
implant (Apa.). Lateral side of implant (16a) and upper end of
implant (16b ) are contacted with newly formed bone without
connective tissue layer at 30 months after implantation, H. E.
stain, X20.
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Fig.17 Comparison of healing between embedding methods of apatite
implantation. Shallowly embedded (e.d. =0.18 ) apatite implant
with square shaped top (17a) is incompletely covered with compact
bone at 30 months. Deeply embedded (e.d. =0.31) apatite implant
with round shaped top (17b) is completely covered with trabecular
bone or fatty marrow at 30 months. In both methods newly
formed bone contacted with implant surface without connective

tissue layer.

Fig.18 Contact microradiographs of jaw bone with natural tooth shows
trabecular bone around root is well maintained at 3, 12 and 30
months after experiment.
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Fig.19 Contact microradiographs of jaw bone with apatite implant at 3,
12 and 30 months after implantation shows the arrangement of
trabecular bone around the implant is similar to that of natural

tooth case.

Fig.20 Contact microradiographs of jaw bone with sapphire implant at 3,
12 and 30 months after implantation shows the arrangement of
trabecular bone around the implant is similar to that of natural

tooth case.
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Fig.21 Contact microradiographs of edentulous jaw bone from 3 to 30
months after extraction shows decreasing trabecular bone area.

Apa.group

Trabecular bone area(%)

Post-operation time(months)

Fig.22 Changes of the trabecular bone area
(%). Nat. T. (Natural tooth), Bio.
(Sapphire implant) and Apa. (Apatite
implant ) group are at the approxi-
mately 30 % during the experiment,
trabecular bone area of Ext. group
(control) decreases from 18.3 to 10.7%
during 30 months.
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Fig.23 Chages of the mean trabecular bone
thickness (mm ). Nat. T. (Natural
tooth), Bio. (Sapphire implant) and
Apa. (Apatite implant) group are at
approximately 0.2lmm during the
experiment, trabecular bone thickness
of Ext. group (control ) decreases
from 0.16 to 0.12mm during 30 months.
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Abstract : An experimental study was carried out to evaluate the effectiveness of alveolar
bone preservation of submerged-root implants, immediately after tooth extraction in dogs.
The mandibular bilateral first molar was extracted, under general anesthesia, and two
types of implant materials (single-crystal sapphire and solid hydroxyapatite ) were
embedded at various depths in the extraction sockets. The animals were sacrified at 3, 12
and 30 months after the start of the experiment. On some occasions, during the
experiment, standardized radiography was employed to evaluate the bone modelling
around the implant. The radiographs were taken at the start of the experiment and at
intervals of 1, 2, 3, 12 and 30 months. The results were as follows :

Radiographical investigation revealed that the 2-types of implants were well retained
in the jaw bone throughout the experimental periods, but no statistically significant
difference in the height of the alveolar bone was observed between the 2-types when
compared with the controls. When the implants were embedded with their tops at 20% of
the depth of the socket, they became completely covered with newly formed bone. The
significant differences were histopathologically observed. The single-crystal sapphire
implants were surrounded by a thin fibrous connective tissue layer, while the solid
hydroxyapatite implants were surrounded by newly formed bone no connective
tissue layer. During the 3 months from its beginning, contact-microradiographs showed
newly frormed trabecular bone developing around the implants. This architecture of bone
structure was maintained throughout the experimental periods and was similar to that
of normal alveolar bone.
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