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Effects of overloading on immediately loaded implants
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The purpose of this study was to investigate the effects of bone density at the

implant-placement site on peri-implant bone strain distribution for immediately loaded implants. A model
of the posterior mandible with an_implant was constructed. Our results confirm that low-density bone at
the implant placement site is a risk factor for overloading immediate loading implants. Peri-implant bone

strains in the case of high-density bone might be within the physiological limit.



(Gallucci et al.

Implants 2009

CcT
+ 11

18

Int J Oral

34
59+ 7

Maxillofac
16 54
75

8mm 4 _0mm

SimPlant Materidise CT
1

Load; 200N

Crestal cortical bone
Density: low or high

Cortical bone o Cancellous bone
(Buccal, lingual and inferior border) Density: low or high

Density: constant

1

1.5 2.7

6200y

4000y €



ex Vivo

Crestal cortical bone density
Low < High

Cancellous bone
density

High

[ Delayed loading

3000 [] Immediate loading

2000

1000 [_‘
0
-1000 U

-2000

-3000

-4000

Peak principal strain (pe)

-5000

-6000

~7000 ) )
low high low high

Cancellous bone density Cancellous bone density
low high

Density of crestal cortical bone

6

1. Sugiura T, Yamamoto K, Kawakami M, Horita

S, Murakami K, Kirita T. Influence of bone
parameters  on strain
distribution in the posterior mandible. Med Oral

Patol Oral Cir Bucal.20:e66-73, 2015.

peri-implant  bone

2. Murakami K, Yamamoto K, Tsuyuki M,
Sugiura T, Tsutsumi S, Kirita T. Theoretical

efficacy of preventive measures for pathologic

fracture after surgical remova of mandibular
lesions based on a three-dimensiona finite
element analysis. J Orad Maxillofac Surg.
72:833.e1-18, 2014.

34:363-9, 2013.

4, Murakami K, Yamamoto K, Sugiura T,
Kawakami M, Kang YB, Tsutsumi S, Kirita T.

Effect of clenching on biomechanical response of
human mandible and temporomandibular joint to
traumatic force analyzed by finite eement
method. Med Oral Patol Ora Cir Bucal. 18:
e473-8, 2013.

34: 357-62,
2013.

. 12:215-23, 2013.

7
1. Sugiura T, Yamamoto K, Horita S, et 4.

Influence of bone density on peri-implant bone
strain distribution in an immediately loaded
implant. 2014 Annua Meeting of AAOMS,
Hawaii Convention Center, Honolulu, 2014.
9.8-9.13.

2. Horita S, SugiuraT, Yamamoto K, et a. Strain

distribution of immediately loaded implants with

fixed prosthesis using the “All-on-Four” protocol



in the edentulous mandible: nonlinear
three-dimensional finite element analysis. 2014
Annual Meeting of AAOMS, Hawaii Convention
Center, Honolulu, 2014. 9.8-9.13..

3.
" All-on-Four”
17
2013
11.30 12.1
4.
16
2012.12.2
5.
16
2012.12.2
o CT
39
2012.11.10
2012.11.10
0

o 0
@
SUGIURA TSUTOMU
60398435
&)
YAMAMOTO KAZUHIKO
20203842
(TSUTSUMI SADAMI)
00028739
®



