creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

[ UCI ] 1804: 24011- 200000241080

oyt
™
—
o
S+
S

NO— T

s

8%l =43 Periotestol] 9

DR R Bl

HoEoRAo 1T Periotestd o1w! MU SRARTIL|OT o %O%e M|rEe






I 2= B A3 Periotestol] <] 3H
T AL AJEZYEQ okAA =HA

Measurement of Implant Stability with Bone Defects
Using Resonance Frequency Analysis and Periotest

20119 2¢ 25¢



Els

I} Periotestol] <]

A

TH

10¥

20104



4

304

114

20104



S

i

Hr
v

v

t

A

)
o

K
i
o
M
=

\_Iryl
eyl
o
M

=

o}

G
X

=

i
eyl

oy

0o
ol

H



Table

Table

Table

Table

1. The statistically significant amount of bone reduction when the

buccal bone defect occuTTed et seesresrenraniiiiiiiiiiiiiiiia 7

The statistically significant amount of bone reduction when

bUCCO_meSial bone defeCt OCCUITed ...................................................... 7

The statistically significant amount of bone reduction when

bUCCO_meSiO_diStal bone defeCt OCCUrred ........................................... 8

4. The statistically significant amount of bone reduction when the

circular bone defect occurred «oeeeereereeesresranrniiiiiiiiiiiiiaiian 8

_ii_



Fig. 1. Acrylic Tesin blockk model, - wrsserresserirmmsisessemiiisesseeiisesseniiesseeeienaes 3
Fig. 2. Resin block was fixed to the binding device. (A: Smart peg B: Healing

ADULITIETIL) +++++esseessresssessssesssnssssssssssssssssssssssssssssssssssssssasssasssssassssasssasssssssasssssssssssssnas 3
Flg 3 Simulated bOHy defeCtS. .............................................................................. 4
Flg 4. PeriotestTM. ............................................................................................................ 4
Flg 5. OSStGHTM TVLEIILOL . #+erereeerrrrereemrermrmrrere ettt 5
Fig. 6. The PTV and ISQ according to the amount of bone reduction

When the buccal bone defeCt OCCUrred. .................................................. 5
Fig. 7. The PTV and ISQ according to the amount of bone reduction

When the bUCCO_meSial bOHe defeCt OCCUITed. ..................................... 6
Fig. 8. The PTV and ISQ according to the amount of bone reduction

when the bucco-mesio—distal bone defect occurred. ««eeeemeeesee 6
Fig. 9. The PTV and ISQ according to the amount of bone reduction

When the Circular bone defeCt OCCUITed. ................................................ 6
Fig. 10. The correlation between PTV and ISQ by regression analysis

when the buccal bone defect OCCUITed. ...................................................... 9
Fig. 11. The correlation between PTV and ISQ by regression analysis

when the bucco—mesial bone defect OCCUrred. .......................................... 9
Fig. 12. The correlation between PTV and ISQ by regression analysis

when the bucco-mesio-distal bone defect occurred. « e 9
Fig. 13. The correlation between PTV and ISQ by regression analysis

When the Circular bone defeCt OCCHITed. .................................................... 10

- il -



ABSTRACT

Measurement of Implant Stability with Bone Defects

Using Resonance Frequency Analysis and Periotest

Choi, Han-Hee
Advisor : Prof. Chung, Chae-Heon, D.D.S, Ph.D.
Department of Dentistry

Graduate School of Chosun University

Implant stability is an indirect evidence of osseointegration and strong
osseointegration is a requirement for long-term success of implant. There are a
lot of measurements for implant stability such as percussion, radiographs,
insertion & removal torque and cutting resistance. Among many measurements,
non-invasive Periotest and Osstell are mainly used in clinics. Osstell is a
quantitative device that measures implant stability by RFA. However, it has
disadvantages such as necessity of special transducer fixed in implant and
limitation of use for cement-retained implant. Periotest used to measure implant
stability for a long time, is easily available without replacing attachment. But it
has disadvantages like errors occurring while measuring a number of variables
and a lack of reproducibility. Many studies have found a significant relation
between measurement values of implant stability obtained by the two different
devices.

In this study, we analyze changes of measurement values of Osstell Menotr
and Periotest followed by vertical bone loss and correlation between the two
devices. And then we try to use the results for evaluation of implant stability.

Acrylic resin block models implanted with external hex type implants were
manufactured (16blocks). Models were divided into four groups : buccal |

mesio—buccal , mesio—bucco—-distal , circular bone loss. The amount of bone loss
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was increased gradually from 1mm to 10mm by trephine bur. And then implant
stability was measured for each step by Osstell Mentor and Periotest(ISQ value
& PTV)

Although PTV and ISQ values at all types of bone loss decreased gradually
by amount of bone reduction, both PTV and ISQ value showed certain
difference as the type of bone reductions closer to circular bone loss than
partial vertical bone loss.

In case of circular bone loss, the evaluation of implant stability using
Periotest and Osstell Mentor can be clinically useful. However, at partial
vertical bone loss, the clinical usefulness decreases since no proportional value
to destruction degree is shown. It was thought that the partial osseointegration
which remains at vertical bone destruction limits micro-mobility. Therefore,
when partial bone loss is clinically progressive, additional assessment method is
considered to be needed, because Periotest and Osstell Mentor have some limits

in obtaining accurate data about implant stability.
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Fig. 1. Acrylic resin block model. Fig. 2. Resin block was fixed to the
binding device.
(A: Smart peg B: Healing abutment)
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A. Buccal B. Bucco-Mesial C. Bucco-Mesio-Distal D. Circular

Fig. 3. Simulated bony defects.
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Fig. 4. Periotest™ . Fig. 5. Osstell™ Mentor.
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Fig. 6. The PTV and ISQ according to the amount of bone reduction
when the buccal bone defect occurred.



3 85
80

. —+—Fb o e
70
- [} -l
65
3 == Mm
e0 ——Md

& & & & & L& £ & & L & & & &
e“‘é A& A %“6 Ea e“‘e & AF 'b‘é\ B o“‘@ A 'f& A5 GE '\“F o o

Fig. 7. The PTV and ISQ according to the amount of bone reduction
when the bucco-mesial bone defect occurred.
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Fig. 8 The PTV and ISQ according to the amount of bone reduction
when the bucco—mesio—-distal hone defect occurred.
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when the circular bone defect occurred.
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Table 1. The statistically significant amount of bone reduction when

the buccal bone defect occurred (unit: mm)
Mean discrimination Mean discrimination
PTV threshold (mm) 5Q threshold (mm)
Buccal NS Buccal NS
Lingual NS Lingual NS
Mesial NS Mesial NS
Distal NS Distal NS

¥; significant amount of bone reduction (P< .05)
NS ; Non-significance

Table 2. The statistically significant amount of bone reduction when

the bucco-mesial bone defect occurred (unit: mm)
Mean discrimination Mean discrimination
PTV threshold (mm) 5Q threshold (mm)
Buccal NS Buccal 10"
Lingual 9 Lingual 9
Mesial NS Mesial NS
Distal NS Distal NS

¥; significant amount of bone reduction (P< .05)
NS ; Non-significance
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Table 3. The statistically significant amount of bone reduction when

the bucco-mesio—distal bone defect occurred (unit: mm)
Mean discrimination Mean discrimination
PTV ISQ
threshold (mm) threshold (mm)
Buccal 9" Buccal 6"
Lingual 7 Lngual 7
Mesial 6" Mesial 9"
Distal 6" Distal 9"

¥; significant amount of bone reduction (P< .05)

Table 4. The statistically significant amount of bone reduction when

the circular bone defect occurred (unit: mm)
Mean discrimination Mean discrimination
PTV threshold (mm) 5Q threshold (mm)
Buccal 3" Buccal 4"
Lingual 5 Lingual 3
Mesial 5 Mesial 3"
Distal 4" Distal 3"

¥; significant amount of bone reduction (P< .05)
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1sQ

Fig. 10. The cofrelation between PTV and ISQ by regression analysis
when the buccal bone defect occurred.
(ISQ = 75534 - 0259 xPTV, R* = 0.67, P-Value = 0.024)

Periotest_Value

Fig. 11. The correlation between PTV and ISQ by regression analysis
when the bucco-mesial bone defect occurred.
(ISQ = 74.922 - 0264 xPTV, R* = 0.70, P-Value = 0.000)
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Fig. 12. The correlation between PTV and ISQ by regression analysis
when the bucco-mesio-distal bone defect occurred.
(ISQ = 61.437 - 0.858 x PTV, R* = 0.736, P-Value = 0.000)
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Fig. 13. The correlation between PTV and ISQ by regression analysis
when the circular bone defect occurred.
(ISQ = 65.359 - 0962 x PTV, R* = 0.926, P-Value = 0.000)
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