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Evaluation of osseointegration and screw loosening by modal analysis

Ogawa, Toru
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The aim was to examine the progress of implant osseointegration and screw
loosening by means of a resonance frequency analysis (RFA) in the rabbit tibia.
One mature New Zealand White rabbit was used. Six titanium implants were installed in the tibiae
bilaterally. A small 3D-accelerometer was mounted and screwed onto the implant, and flexural
oscillation was directly applied to the implant to obtain the RFA values (RFx and RFy). 1SQ value
with Osstell was also measured immediately after implantation. After 8 weeks, RF values of different
screw loosening were recorded. 1SQs tend to decrease until 7 to 10 days after installation and then
gradually increased. RFx and RFy had not reached the stage in predicting the progress of
osseointegration. Accordin? to degree of screw loosening, the RF values decreased.
The results suggest that although this RFA method have not been enough to detect the progress of
osseointegration, it can be used for the detection of the screw loosening.



.
| AT BRI E~ DG |

B, 2012

Osstell 1SQ
I1SQ
1
ISQ
2
@
3

Unit (Dytran

ISQ

« 2
RFA

Dytran Power
) Power Lab AD Instrument
Lab Chart6 For



Windows AD Instrument

Lab Chart
FFT
RF Lab Chart
3 500mV
20k/s 200:1

2 #IRERBATEE

1SQ
1SQ Osstell AB

Implant Stability Quotient: 1SQ
1 100

MEDIZINTECHNIK GULDEN

1 4 4

16

8 50
PT
@
Type

Model H (Hard) GC

Type

Model M (Midium) GC

Model S (Soft)
E TECLOCK
E83.8 E72.5 E63.1 3
@ 3.1mm 12mm
o
3.8mm  12mm Setio® GC .

Model H
10mm

@ 3.1mm ¢ 3.25mm ¢ 3.4mm

_S(small) _M(midium) _L(large)

@ 3.8mm  10mm
Setio® GC
RF 1SQ PT
RF
4 /s
10 3
ISQ PT 4 3
Model H
10N
10N 0Q°
5°, 10°, 15°, 20°, 25°, 30°, 40°, 50°, 60°,
70°, 80°, 90° 13
RF  PT RF
PT
RF
PT X Y
6 144
®
16
2.65+ 1.5kg 2
2.5%
3

¢ 3.8 6.5mm Genecio®lus GC
mono-cortical

6mm 3a
¢ 3.8 4mm GC 10N/cm
3b
Rl R2 R3
L1 L2 L3

B3, (a) D W HREEIC T EEA
(b} A PS5 b ITF I S b A b R FRRE

1S5Q RFA RF 15Q
Type2l



4 6N
4 3 RF
10 ISQ RF
4 2 / 58
1/ 13
" f ; aw W W | W .W’
Iquh)_\h)_\J_\_}_\)_\h)_\)_\)_\)_\f

PT T}—\)—.)— OO0 )—})

P ——
Py

Bla #1627V a—)

10N
10N 0°
5°, 10°, 15°, 20°, 25°,
30°, 45°, 70°, 90° 10
RFA
Xy
2 10
10N
8
CT
CcT
200kV 100
M A CT
ImageJ
Rasband, W.S., Imaged, U.S.
ROI
RG 0
=100
CT
Villanueva
Goldner
LeicaDM3000 LeicaMicrosystems
Wetzlar Germany 100
Leica DFC295
Adobe

Photoshop CS6, Image J —
BIC
BV/TV

*

Tukey HSD test

mauchly
00
Dunnet
a 5
RFA RF FFT
5 X
RFx Y
RFy 10
Z
Vo
s - l.RFv
i ;‘__*mdn___

5 HATERBAZHTO —19](Lab Chartl L HFFT)

@
6
RFx Model H 1708.42 (Hz)
Model M Model S 546.06 (Hz)
201.55 (Hz)
p 0.05 6a
RFy
1SQ RF
6b PT
Model M Model H
6¢c  Model S
Lh
a
b HAER SEAL
| |
HE -iﬂ{»
C
Ele. W=D RYGLTIEFETIVICE AL FSHD
(a) RF{E, (b) 1SQf#, (c) PTIE




7
RFx S
1722.77(Hz) M 1575.08(Hz)
L 1375.88(Hz)
150 PT
RFy 150
PT
20 7 [ ]:
a s
b HAEN SN
m >
nEm Lt 1A
C
*: pE0.05, **: pI0.0L
Er. BEABOEEDEYULTHEEETILICIEALL
A FSb D (a) REE, (b) 15Q1#, (o) PTIE

8
RF
X RFx RFy
10° 70°
8a Y RFy
15°

PT

*.0° ELRL T TRESH S
B8. RU'a—D#RHERFE. PTIELDRE
(a) HERDXENMIRDRFE, (b) YEIINIRDRFE,
(c) xEAMIRDPTIE, (d) YERINIRDPTIE

15Q 3 1SQ
L1
3~7 1S5Q 20
dip 10
9a L2
10 dip
1SQ 30 9b
L3
9c
9 e
1SQ
70
1S5Q
R3 L3
RF 1S5Q
1SQ
dip
11 — i iR 2 —— R il

e - PR

gt Bl PO

1016w s a2 a9 55
days
3 — {8
— P
0 3 7 10 14 17 21 24 28 35 42 49 56
C days
100 Min mMax ]ff Min mMax
&0
’ R1 r2 Rz 1 B! [E fooRmomou 2 &
d e 150°70 4~ - DT FELE L LN DRE

B9, A TIUNBANGREIESEFE TOISQEDFELY
1k (a) L1, (b) L2, () L3
BEHRDDOEALTIUDISQEDEXESSE/ME
(d)EFRODEF, (o) ASMEIF R

2 —_—r

p—
710 12 17 21 24 28 35 £2 49 56

b o days

Min mMax Min mMax

R1 R R L L 13 R R R U L 13

d e
B10. AV TTUMEAN AR HMSEETORMEDERR
ik (a) L1, (b) L2, (c) L3

BEHEROEA LTI ORAMEDHE A EEH/IME
(d) YEET5 /), (&) XEhT5 A




( 10a-c) RFx
RFy 10d,e
11
X RFX,Y
RFy 11
10N
2 45°,
90° not
shown RFy Y
RFy X RFx
. - - - .
11, R7Ya—DRAERFEDBE (a) XEIANIRDORFE, (b) YEIANIRDRFy(E
CT 12
RG

1
1 l I N
B |
.
K12, TAUOCTIZ&BHEZMEHE (a) 7Y FEEBONSMIAR, (b)ERD AR
13
Villanueva Goldner
8
3»‘,
a b [3
R13. AEHMSADMEBE (a) L1, (b) L2, () L3
1SQ RF
8 CT
RG 1SQ RF
r 1
RG 1SQ
RG r0.9
(p<0.01) RF

RG r 0.36

(p<0.05)

1 I1SQfE-RFEETAZOCTHER (RGIE) L DRI E
RGili (ISMBI D RGfifl TG ED
IsQfii e Bl 0.920702** 0.953722**
Pafel- s8] 0.134783 -0.04851
RFfii. S 0.365154* -0.17574
P48 4148 0.135909 -0.35536
1
2
1

(1) MiyashitaM, Ogawa T, et al. Evaluation
of osseointegration and screw loosening by
resonance frequency analysis. 95th IADR
General Session & Exhibition. USA. 2016/
3/22-25

o
OGAWA TORU

50372321

@
SASAKI KEIICHI

30178644
IKEDA KIYOHIRO
50168126
YAMAKAWA YUKI
80324010
KANDA YOSHIAKI

000709123

®
MIYASHITA MAKIKO



