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Periotest™ (Siemens, Bensheim, Germany)
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7bHA He -8 (% B2E)NA 50 (L L
Al M-S VA Er) Periotest®s B
& JZNES A$ wHAD {5 wal A 6
- 125 F ERF AEE 9ris] 98 AHeE 4
om —594 +5 Alolo] F& WYe] A7 <t
BAE AT ¢ 9on 10 oA AS e 4
HE A £ A Hoh™P H2o= Bag 9
ZUES] <Y HIHE ohel g & Y AZA
Eel g Wil ARREZ] ARsigThit
Periotest™ = A-8H o] Bdtn 4Y Fox
X 0T B8% HAE & § Johe AHo] gl
tUASNES] FA Hotel A slside] b
(Fig 1).
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4 v EdHE e Periotest® AL 93]
Me ASg] 3 Boksl 54 HFo) Ags
ofo} Fr}.

2 A7 FA F3E UYERE] e Periot-

xRl 404 3%, 20104

est® FLE 2 FEAS AFA7] A9
A9 F2o WP TS Bl mydAE
YRl 2 Uxel 942 T4 L Ay % A7
Aol Eeaste] FEPe AFAA

o Pt

Al
=

]
Ol

= % Mz

2 dFe 1208 € A7 4 A (Beagle
dog) T vl E iAo R dien O AFL 12
- 13 kgolth AdsEe] 74, A4, @2 2 4
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A3 784 gAY 24 rUdEdEE
self-drilling type 22 217 1.5 mm, Z°] 7 mm? ¢
€98 nY Y ZWE(ACR, Biomaterials Korea, Seoul,
Korea) 24 & 60712 2@ slsich

43878 A4 uF & Azd) A4 8259
70% gl EFAo AF IS L5su
gt A A2, 3 19k AL2] 22 Ato] e,
stetol A A2, 3, 42FX]9] X2 Atold] BU <l
EANEE 23l AEEE g vigld 12704, =
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g 39 VUIZHNEESE Y& F 2709 wyy
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Fig 1. Periotest (Siemens, Bensheim, Germany) and clinical application for the mobility test

of mini-implants.
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H 3Y Aol CT Y& Bal vULSHE AH S
A3 HA FHE V-works 4.0 (CyberMed, Seoul,
Korea) Z=2 1385 o] &8to] ARl Th 2 & 9
& 2 -3 mm FE SE ANE A3l 4
HE FF st AFTWEY ARt X 2Eo) &
Ha] ot A g a9 A¥ Eede ¢
ZWEF Hs] 2He Tl HF 14 3dol g
A EQAE B AX(Mark-10, MGT50, CA,
USAE B3l SFslgom AlA BEeas A4 12
F ¥ 23egon JdZAE AA 174 Ao s
H E3E =AUt ESA e Nem=E H
et 71 =319t 9% =% (PTV, periotest val-
)= A F, AA e AP3lHen Fo% =
B =7t Aol oz AR A7 Aol vy
JZNE = FH o2 1-2mm AZE X"
e SRt on B Al 28 &3
At UENE FH dFo QlElo] AlSo] &
7Ved AS dEANE B3 AZHE d= wF

F BREE 2R,
CT EZEY1} bone mineral density 24

YEAE 40 DA A9Y P9 94F T
o FUEE 24sl7] e YZAE A9 L AA

njUAENES Y It

3Y Aol CTE 28] 43Tt Beaglede] w3
Aol gantry7} HASHA HXAZ F TR E 1
Falden &% mpFsel Aldsith CT
High speed Advantage CT #<% ZJX|(GE medical
System, Milwaukee, USA)E ©]-8-3}] high-resolution
algorithm, 512 x 512 matrix, 120 kV, 200 mA 2718
o 3 mm F79 A&AQ FE Y CT Y
& X33k 2 table speedt 6 mm/fsec Tl ©] %
A #FGE 7|2 GAAEE 1 mm FAL FDHY
o7 AFAEYET FEE B S dd AEEE
o] ¥ =] calibration standard (Dental Phantom,
Image Analysis, Columbia, KY, USA)E Y23}
Hounsfield values< BMD values2 #AF3li T}

s, 032 £ 5%

o olu|xl= V-implant 4.0 (CyberMed, Seoul,
Korea)& o] &-3te] B33 Th ASAE A A Ao
2999 olulA) 43t set A)2o] 2] TE oc-
clusal lineS 7443} 1 mm 7FE S 2 trans-axial im-
age2 TS ol2A 2§ ¥ Zojd CT o|n
A g B3] 2g Aol #43ld CT o= A1
oA g AR 2 Aol el 2 mm 7
7 5 mm Zolel YFFe T g HF =¥

Fig 2. Bone mineral density calibration procedure. The scanned images were reconstructed to a transaxial image for
each occlusal plane of the maxilla and mandible, and the average bone mineral density inside of cylindrical area (red
box; diameter, 2 mm; depth, 5 mm) was measured by Hounsfield unit using V-implant program (CyberMed, Seoul,

Korea).
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=E Houndsfield it = =33} o F4FS
A AAZ] FAZ GA 2N on o ¥
Aol et B FEUEE A 39 (Fig 2).
SRR

PTV XBA

AE =3 22t YA ZHE: TAHR) &t
ok PTVO i3t 33 B4 43} 09602 A4 =
FHEJT p < 0.001)

DILASHENM PTVRE AR 2 HAH ER3

PTVE <t} dletol thall 054 —32 - 1.19)

CHX[’YX] 402 3%, 2010t

o7t 2 EYon, 12F T 24 - 489 B9
7} AZHAJTE (Table 1). Y EQAE AFetolA
5.8 Nem 3letollAE 174 NemZ SR EH Qo A
A ELIE 242} 2.1 Nem# 3.6 NemZ S H A
o

A2t ®MH Al PTVEL CHE HA9}

DiLYSHE

o| Aty

UIZAEL AHHE 99 fA2e] 24w
= 3tetellAl 1,039.6 mgHA/em’o| o Abetol A
866.9 mgHA/cm3i st =4 SF=HAeH @
< 0.05) J’] EE ‘l‘”“l_ ]—9_]—0]]}6| o"ff 2 mmo]i’i—o-
o AlotolM= H 1.3 mmE SHHUT (Table
2).

Table 1. Range of periotest value (PTV), insertion torque, and removal torque for loading periods of maxilla and man-

dible

Period (weeks) 0 12

0 12

Mean SD Mean SD Mean SD Mean SD
Maxilla 11 38 48 45 5.8 26 2.1 09
Mandible —32 3.6 24 38 174 57 36 1.0

PTV, Periotest value; SD, standard deviation; PTV with —8 to +9 indicates clinically firm teeth or implant is well
osseointegrated, PTV over +10 indicates implant is not or not sufficiently osseointegrated (Shulte and Lukas, 1992).

Table 2. Comparison of bone mineral density (BMD) and cortical bone thickness of implantation site

Mean SD Sig Mean
Maxilla 866.9 2188 . 581.3
Mandible 1039.6 183.7 741.6

SD Sig Mean SD Sig
1836 . 13 0.6 .
1753 2.0 04

SD, Standard deviation; Sig, significance; "p < 0.05.

Table 3. Correlation of periotest value (PTV) with each variable at implantation of mini-implant

PTV Maxilla Correlation coefficient —0.32
p value 0.14

Mandible Correlation coefficient —051"

p value 0.01

—0.07 —0.29 —0.11
0.75 0.18 0.63

—012 —048 —042"
0.55 0.021 0.047

BMD cortical, Bone mineral density of cortical bone; BMD total, bone mineral density of total bone area; p < 0.05.
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Table 4. Correlation of periotest value (PTV) with each variable at removal of mini-implant

PTV Maxilla Correlation coefficient —0.27 —0.22 0.24 0.23
p value 0.084 0.16 0.12 0.15

Mandible Correlation coefficient —0.66" -0.09 -0.11 0.078

p value 0.00 053 0.46 0.62

BMD cortical, Bone mineral density of cortical bone; BMD total, bone mineral density of total bone area; o < 001

AZHE 28 A] PIVE o= HY EL = 98 Box 235 o| &5t o dill free type
F(insertion torque)°A —0.51, &'E Z(bone mineral o] A% Alg 93 PIVY = Hudle] o 4
density)gtoll A —0.48, 9] A Z FAA —0422] % ko Hlg) =& %2 Rk a3y A 4
o] BAHALH (p < 0.09), FAIME e Tl HE AR7E At e wdH deEel

Fole] AdiAdo]l #EEA kTt (Table 3). R shetol M st} 217 3JJf-'L']r SR st S

AEHE AA A PTVE M= AA EL gl Ay g o & ToL7t ASH
H(removal torque)ol| A —0.662] FFAlo] ULt Avka Az v E B g "Qvafaﬂﬁoﬂ vlsf
@ < 001), FetollM = SR o] dadol B3 & Ba57 ASFHJAT ol LR 5 A 2
2] ekttt (Table 4). 23 5 N2 & YA ZHE FLA FA8

gom? AL AZWE H|g| JUHoz wA
& £ JdZAE Zot V] WECE AztHr)
PTV 2 o3 Qo 93] 432 22 F U

FFE YPENEM FRE FH & F7F o) ool 9%, YZFNES} 5o ZHole} #E

o T’H"@ FARE AFpr| e EeEd A & o] ok gtk Ao glo] Aoyt AU L
Hrkste ol o Rtk -‘51“‘1, FHES A w oA FERT B ghke Ve o)

3 MR HIgt ¢ e FHeR Aed & PTVS YEZWES hgATte] AU AH
F 9o el Ag Eo A e T2 Z2AH Al Egozel TUE 7he] AR B oA 74% o]
< Alste] AMEE = Qe WHO R JhgAle] & Aol we ATErF Bas ek weba] Periotest™
ot a8y Bo% A UUAEAEY] = 2 o]43 Fo% =2 HAHE JEWES M
o FRl R YAAIACk drhe HAA TS F AL PG £ e YHeE 2AEL AFEE
A 2 FAFLe FH o] @A 1HE S U gton ol AYME & PIUIZFHET A
et Al&gho] vheA] @ A7 AstE A g Fge] 34U gdEe 7, Ay Eed
M F&Y He®: 83t opH AgdAe n 9} FoJ3 gl UriEe]l BEE JEHES]
UAdERES] Ao dal] FHoR, afEHd B$et FAEE AHE AT
sl 70 - 90° A= SHIREY ASHFe= T ol AelA] A A FaEe Y E
TREZ ST A5 ASHA v B0 B AN FRAAL st AFHR e FH
HA7 wFolth ey FAF- ] A gE ‘ﬂq Aol 051 FEE dFET 2ty @AM A

AENES] 5 wdHH| FAo2 St ote] Z¢ Aetea vt Azt HA &

o] ojE A ozt HALE Fofdle] =4 0}%‘4- E3le A7t e Edo] shetdd vl "‘J"ﬂ

ol AReA PTV #te] WA= A9 &4 —32 Ao ga old Wisld &3 A 7BlA = el A
- 112 E3E9en o) YEFNEME Aoz A A7 59 2] g zolE Z:‘%ﬂ..
QA ae] MW FA AT 127 Fole 24 - 48 g uvn AdEnh B8 stete) Apddx A
AER BT/t FUEIg o URE dESHE] Hado] gigktenzm 8% 4 Al o7 247}
A Aol A7 gl 10 M|Te] A& Ko FEFS v 3 Utk AMES Bkttt & 71A o

Atk Kim 372 o7 nlUgERES] kg Frt 2 uYYERES] ek FHEo|% A2TH A
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27t FFE v|E F Qo S Al Zhwe] wat
Me T8% o] 9FS BE 5

ol AglolA Ay 125 F PTVEe] #HAaEHA
on ol HRAH R FrlEhe BAL JEHES
AT E T B8 JEUES 9 3¢ o
F BTREE %A Hoez FRFo e
A7)l 2R sA T mUdEAES] A Y 2
719 s e AEHE FHEZ] QYA T oA
FAE e A&How FAEA g9

AA Aol B8EE 27 et g2 F4 Y
=9 g o] Fr9e] #HAGL gl en st
A AA B} f93F @A o] #ARHJL o]
H Zie 7|E HEE USHES o] 83 A
A 28%8 W ARABE Bug 71E AT H)
3 A SHHAT vUdZHES] Hg Y A
Aol BAIZE & AE AR Ko
Rneom U 71 F uEde] S 1A

th ot opdl dAjo] AEAL g Itk
HellA F714 A3 E S B3 AFo] Hes3)
3 Azkdd

oY FoE L vUdEHEY AL Ot
o Z33 Zol7} AHEHY] W fe] X7 Al
A FEE whddiA = 3t E79 Wl o
e REE JENES] AL 5 mm FA7} 375
mme] FAECG HH 06 - 1.1 A= BRE7} B
2399 em? 3¢ vUYSAEY] A 15 -
1.8 mmY = I B8 52 S A5 $
Atk EF A glol9 Aol HENE FLEI}
TEA AESE F Uk dZSHENME 4] o]
o thg &g Folrt gl7] Wil JZWE o
g Fax 24 M7 Al ded BaE)
om¥ ol M2 t& gxgl Fe wRoln mly
HEREN AT ThFet sz tyxQlo] v}2of ula}
st AP =2 SHFAE Agsrdle o
HEo] & & drh

H dZHES] A H7ME Y3 PeriotestZ
ol g% T 2= ZH W o]2o] Resonance Frequen-
cy Analysis (RFA)E YZANES] ER=2 245}
A% vlEE U o e dF S AR
= RFA 2371 HOstell®, Integration Diagnotics. AB,
Goteborg, Sweden)E ©]-8-8le] &% k-2 Implant sta-
bility quotient (ISQ)Z+E. A <3l 1%E] 1007442
HYZ PeriotestHE WHAE & FX|7} =L ok
45 oulgitt #A7EA] RFA gholl 93 vx&
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The wvalidation of Periotest values for the evaluation of

orthodontic mini-implants’ stability

Jung-Yul Cha, DDS, MSD, PhD," Hyung-Seog Yu, DDS, MSD, PhD,b
Chung-Ju Hwang, DDS, MSD, PhD"

Objective: The aim of this study was to validate the Periotest values for the prediction of orthodontic mini-im-
plants’ stability. Methods: Sixty orthodontic mini-implants (7.0 mm x ©1.45 mm; ACR, Biomaterials Korea, Seoul,
Korea) were inserted into the buccal alveolar bone of 5 twelve month-old beagle dogs. Insertion torque (IT) and
Periotest values (PTV) were measured at the installation procedure, and removal forque (RT) and PTV were re-
corded after 12 weeks of orthodontic loading. To correlate PTV with variables, the cortical bone thickness (mm)
and bone mineral density (BMD) within the cortical bone and total bone area were calculated with the help of
CT scanning. Results: The BMD and cortical bone thickness in mandibular alveolus were significantly higher than
those of the maxilla (p < 0.05). The PTV values ranged from —3.2 to 4.8 for 12 weeks of loading showing
clinically stable mini-implants. PTV at insertion was significantly correlated with IT (—0.51), bone density (—0.48),
cortical bone thickness (—0.42) (p < 0.05) in the mandible, but showed no correlation in the maxilla. PTV before
removal was significantly correlated with RT (—0.66) (p < 0.01) in the mandible. Conclusions: These results
show that the periotest is a useful method for the evaluation of mini-implant stability, but it can only be applied
to limited areas with thick cortical and high density bone such as the mandible. (Korean J Orthod
2010;40(3):167-175)
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