u

) <

The University of Osaka
Institutional Knowledge Archive

The in vitro study of anatomical and prosthetic

. factors related to force transfer around implant
Title . X . X
restoration with resrbed bone in posterior
edentulous region

Author(s) |#z, =&

Citation |KFRKZ, 2009, EHIHX

Version Type

URL https://hdl. handle.net/11094/49763

rights
%%#b4/9 v NRBEDEFEIMELSNTULWAW
\miwﬁawa%“ﬁbruit 23O TFH
Note ﬁ%;%ﬁwt A%, <a

href="https://www.library.osaka—
u.ac. jp/thesis/#closed”> KR KEDIELEHHTIC DL
/& TSREI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



091

(23]

El :2 Y
K % 5 R OB
WtoHEgyToLF  H L ()

% =

% 22845 &
S G E R R CERR214 3 H 24 1
(=

EEN A
AL B oo B RABAIG 4 &5 1 HEY
SFFTERNRE SRR 1R R

EE VA S S The in vitro study of anatomical and prosthetic factors related

F
to force transfer around implant restoration with resrbed bone
in posterior edentulous region

(BEE, v TS50 MEBOREEICET 2ERRNRHA-—THAEBER
bUICBHEICE T HIEAERE-)

[ S | (1)
#oE OEim HE
(EI4)
o O Y deER S48 L T ==TIN
WX N A 0O EE
Purpose

In clincal there are many patients present with severe alveolar bone resorption in the
posterior edentulous regions. The implant treatment in these areas is restricted by
anatomical factors such as unfavorable bone quantity and quality with irrelevant
crown-implant (CI) ratios in implant restoration. Besides with the recent development
in implantology, prosthetic factors such as different width of implant diameter, internal
geometric abutment-implant connection implant system or splinted implant restoration
become more available for implant treatment. But the mutual influence between the
anatomical factors and prosthetic factors related to implant treatment in the severe
bone resorption posterior edentulous regions is still unknown very well.

The purpose of this in vitro study was to use test models with strain gauge method to
evaluate both the biomechanical influences of anatomical and prosthetic factors on
strain occurrence around implant restorations under loading in the posterior
edentulous region with severe bone resorption.

Materials and methods

In this series studies anatomical factor [Study 1] and prosthetic factor [Study 2]

related to implant therapy were evaluated. All the produces of loading condition and

test frequency and statistical methods (p<0.01: considered statistically significant) were
carried out in a similar manner.

[Study 1]: Effect of the different quantity and quality of the supporting bone

5 x 12mm implants (GC) fixed with 13mm height abutments (GC) were arranged into
the PMMA resin (Heraeus Kulzer) and super-hard stone (Kerr) blocks which were
simulated as the low and high density bone according to elastic modulus range of
alveolar bone. Four strain gauges (Kyowa) were attached on the each implant surface at
7.2, 9.5, 11.5 mm height form the tip and collar of the abutment to measure the strain
under 50N of 30 degree lateral loading. The supporting levels around implants were
increased by adding PMMA resin and super-hard stone to 7.2mm height (CI ratio: 2.05),
9.5mm height (CI ratio: 1.31) and 11.5mm height (CI ratio: 0.91) and the lateral strain
was measured under each condition.

[Study 2-1]: Effect of the external and internal abutment-implant connection implant

External (EX) and internal (IN) abutment-implant connection system implants (5 x
12mm, GC) were arranged in a low bone density bone model (PMMA resin block). Four
strain gauges (Kyowa) were attached on EX and IN implant surfaces at 4, 8, 12mm
height from the tip and collar of the abutments. The supporting bone levels were then
increased to 4mm (CI ratio: 4.5), 8mm(CI ratio: 1.75) and 12mm height (CI ratio: 0.83)
by adding PMMA resin and the lateral strain was measured under each condition.
[Study 2-2]: Effect of the implant diameter

Implants (diameter: 3.8, 4.4, 5.0mm; length: 7mm, GC) fixed with abutments (height:
13mm, GC) were arranged in the low bone density model. Strain gauge (Kyowa) was
attached to the place Imm below the abutment-implant connection on each implant.
According to the loading points on abutments, CI ratios were simulated as 1.85, 1.5, 1 in
each implant restoration and the lateral strain was measured under each condition.
[Study 2-3]: Effect of splinted implant restoration

Two of the same diameter 7mm in length short implants (diameter: 3.8, 4.4, 5.0mm,
GC) were splinted in the same test model which was used in [Study 2-2] and the lateral
loading process was the same as [Study 2-2, CI ratio: 1.85]. In addition, each of these 3.8,
4.4, 5.0mm diameters short implant were splinted further to a 4.4 x 12mm long implant
(GC) to evaluate and compare the effect of different types splinted implant restorations
under loading.

Results
Study 1]: Effect of the different quantity and quality of the supporting bone
An inclined movement occurred when implant was under loading and the strain

always concentrated in the area where the support level ended in all the test conditions.
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In comparing with the greatest strain, there were no significant differences between the
low and high density bone models in 0.91 and 1.31 CI ratios. But when CI ratio was
increased to 2.05, the strain values became significant larger, especially in the low
density bone model. The strain concentration on the implant restoration was found to be
less affected by a change of CI ratios in instances of good quality high density bone in
this study.
[Study 2-1]: Effect of the external and internal abutment-implant connection implant
As the supporting bone levels decreased with increase in CI ratios, the greater strain
was found both in EX and IN implants. There was a smaller strain value with a more
equitable strain distribution on IN implant than on EX implant under three different CI
ratios loading conditions. And the strain concentration on IN implant was found to be
less affected by a change of CI ratios.
[Study 2-2]: Effect of the implant diameter
The greatest significant strain values were found in the 1.85 CI ratio loading condition

and became smaller progressively as CI ratios were changed to 1.5 and 1, with the
highest values in 3.8mm diameter implant and the lowest values in 5.0mm diameter
implant restorations in all the test conditions. The least strain variation was found in
5.0mm diameter implant restoration related to change of CI ratios.
[Study 2-3]: Effect of splinted implant restoration
Evaluation of the splinted implant restoration supported by two short

implants(length: 7mm), the strain became progressively lower significantly when the
splinting conditions were changed form 5.0 to 5.0mm, 4.4 to 4.4mm to 3.8 to 3.8mm
diameter implants. In comparing with the results form non-splinted diameter 5.0, 4.4,
3.8mm implant restoration recorded from [Study 2-2, CI ratio: 1.85] respectively, the
strain values got significant lower obviously. In addition, the lateral strain was almost
identical in comparing with the different splinting conditions of restorations supported
by two of 5.0, 4.4, 3.8mm diameters short implant pairs to 5.0, 4.4, 3.8mm diameters
short implants splinted with 4.4mm diameter 12mm length long implant.
Discussion and conclusion

According to the results of this series study, anatomical factors such as loss of bone
quantity with increase in CI ratios of implant restoration and worse of bone quality, the
strain around implant would increase under loading and increase the biomechanical
risk for implant treatment as well. But some prosthetic factors such wider diameter
implant, internal abutment-implant connection or splinted implant restoration, the
clinicians might consider when treating patient to reduce the localized strain

concentration and increase the long term clinical stability.
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